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BRIEFLY TOLD. 


Deatu oF Me. THomas F. RowLanp.—We are obliged to report the 
death of Mr. Thomas F. Rowland, founder of the Continental Iron 
Works, an Engineer of international reputation and prominent in the 
American gas industry for 50 years. His death occurred Friday, the 
13th inst. He was in his 77th year. Next week we propose to give 
some record of his important and successful work. 














THIRD ANNUAL MEETING, NATIONAL COMMERCIAL GAS ASSOCIATION, — 
Secretary Bigelow, of the National Commercial Gas Association} is 
out with the announcement for the third annual meeting of the Asso- 
ciation. It is to be held the 8th, 9th and 10th days of January, 1908, 
and headquarters will agaic be in the Hotel Cadillac, Broadway and 
Forty-third street, New York ; the meeting room will also be in the 
hotel. .The programme arranged for is an excellent one, 14 separate 
numbers being listed. These, besides the President’s address, include 
two addresses, respectively, by Dr. A.C. Humphreys, who has elected 
to speak on ‘‘The Commercial Side;’’ and by Mr. H. R. Sheldon, 
Vice-President of the Sheldon School, whose theme is ‘‘ The Sales- 
man’s Personnel.’’ While the titles of the other communications, 
and the names of their authors as well, indicate for all matter of in- 
terest and value, it is noteworthy that two are on subjects novel for 
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the consideration of gas men in stated meetings. For example, Mr. 
F¥. H. Barnitz, of the New York Consolidated Gas Company, will 
speak on ‘‘ The Use of Mechanical Devices in the Accounting Depart- 
ment of a Gas Company ;”’ and Mr. E. N. Wrightington, Secretary 
Boston Consolidated Gas Company, is to handle the question of ‘‘ The 
Conducting of Gas Company Employees’ Meetings and Kindred Mat- 
ter.’’ The latter communication will not only be on a novel subject, 
but should be further noteworthy in that there is little room for doubt 
that it will attract greater attention than ever to the merit that is in 
organizing the employees for closer companionship when the days’ 
work is done. It was rather wisely decided, on account of the 
continued and widespread financial depression that rules, not to hold 
an exhibition of gas appliances this year, with the Association directly 
in charge thereof. However, one may easily understand that the 
temper of nearby gas appliance manufacturers will not permit the 
convention to adjourn ere its attendants will have been shown over 
exhibits of one kind or another in a sort of unofficial displaying. 
President Clark, Secretary Bigelow. and the Committee on Ways and 
Means are to be congratulated respecting their attention to the pre- 
liminaries, and those proposing to be present should pay heed to the 
Secretary’s admonition that ‘‘ Accommodations should be reserved at 
once, as New York is at the height of its attractiveness just at the 
season of our convention, and rooms should be spoken for in ad- 
vance.”’ 





OTHER MEETINGS THAT Have Been Hetp.—This has been a busy 
month with other Societies of gas men than those of the ‘‘ regular’ 
sort, if that term may be used. The annual meeting of the Society of 
Gas Lighting was held in the Hotel Astor, New York, the afternoon 
of the 12th inst. As usual, it was enjoyed and enjoyable in every 
sense. No change was made in the executive, and the annual dinner 
was the occasion for a display of hearty good fellowship that knits 
this Society so harmoniously and fraternally. The meeting of the 
New England Section of the Illuminating Engineering Society was 
held in the Edison Building, 39 Boylston street, Boston, the evening 
of the 18th inst., with a good attendance. The paper presented and 
read by Prof. William L. Puffer was on ‘‘ Variables of Illuminating 
Engineering.’’ The Professor treated the subject in good manner; in 
fact, he should be (and likely did) feel quite elated over the spirited 
discussion that it evoked. The annual meeting of the Section will be 
held on the 14th prox. We note that the regular ballot provides for 
the promotion of Secretary J. 8. Codman to the Chairmanship, with 
Mr. R. C. Ware named as Mr. Codman’s successor to the Secretarial 
desk. Messrs. W. H. Blood and T. H. Piser are named as Managers. 
The meeting of the Pittsburgh Section of the Illuminating Engineer- 
ing Society.was held in the Fulton Building, Pittsburgh, the evening 
of the 18th inst. At this meeting an excellent paper on ‘ Fixture 
Designs ’’ was jointly presented by Messrs. V. R. Lansingh and C.W. 
Heck. To conclude the series, at least so far as we have official 
advices, is to say that the Philadelphia Section held its December 
session the evening of Friday, the 20th inst., in the assembly room of 
the Philadelphia Electric Company. The feature of the evening was 
a lecture on ‘‘ The Light Spectrum,” by Prof. H. Clyde Snook. His 
attention-compelling narrative was profusely illustrafpebs 
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lantern slides, which added much to the force of the text. The Chicago 
Section held its session the evening of the 12th inst., in the German 
room of the Grand Rapids Hotel Restaurant, and even if the proceed- 
ings were said to be purely informal, it is nevertheless a fact that the 
subject for discussion, which concerned the ‘‘Special Lighting of 
Downtown Streets,’’ was so practical and so interesting that when the 
meeting adjourned it was voiced without dissent that it had been the 
best one the Section ever conducted. The discussion was based on the 
relative merits of incandescent, common arc, luminous arc, flaming 
arc, gas mantle cluster or gas arc, and Nernst lamps. 





CURRENT COMMENT.——- 


GENERAL JOHN P. HarsBison bas resigned the Presidency of the 


Electric Gas Company, of America, and also from its Board of 
Directors. 


ProF. L. P. Knicat, Instructor in Organic Chemistry, Rose Poly- 
technic Institute, Terre Haute, Ind., recently escorted the members 
of the Junior Class in that study through the plant of the Citizens 
Gas Company, of Terre Haute. The operation of the coal and water 
gas systems was thoroughly explained to the youngsters, who were 
much impressed by what they saw. These visiting schemes are surely 
productive of much good to the industry as well as to the students. 


EarLy this month the Public Improvements Committee of the St. 
Louis (Mo.) Common Council set a date for a public hearing over the 
bill to reduce the gas rate in that city to 80 cents per 1,000 cubic feet, 
which the authorities of St. Louis have been tinkering over for some 
time. The interest in the matter was so pronounced that not a 
‘*hearee ” was on hand at the appointed time. 








{Prepared for the JouRNAL.] 
Prevention of Freezing of the Water in Gasholder Tanks 
and Cups. 


By Mr. E. H. Yorxg, Portland, Me. 


In a consideration of the different items of expense which enter into 
the cost of gas, that which is the subject of this article will be found 
one of no mean importance. Whether this cost has been as low as 
conditions would permit must be determined by the individual super- 
intendent ; but it will doubtless be admitted that, in the majority of 
‘works, there has been an impression in the mind of the superintendent 
that more or less steam has been wasted in this direction, which waste 
perhaps was unavoidable and due to a lack of proper means for accu- 
rately determining just how much steam was necessary in order to 
keep the water in the tanks and cups from freezing. The employee 
to whom the duty of keeping this water from freezing was assigned 
doubtless himself felt that he was admitting more steam than was 
necessary, but concluded that it would be best to be on the safe side, 
if for no other reason than toavoidareprimand. The need, therefore, 
for a better and more economical system than that generally employed 
becomes apparent. It was for the reasons stated that the writer gave 
this detail some study, with results which he feels furnishes a suffi- 
cient apology for drawing attention to it. 

In seeking for an axiom covering the basic essential, the following 
readily suggested itself; e.g., that the volume of steam admitted 
should be in exact ratio to the atmospheric temperature. A basic 
principle having been established, the idea naturally suggested itself 
to employ some metal or liquid to automatically control the supply of 
steam. As most automatic regulators are unreliable, it was deemed 
best to turn to a system of hand regulation, but of such arrangement 
that the necessity for the employee exercising any judgment would be 
eliminated, and he would simply follow guiding rules. Such an ar- 
rangement has been in use for some months at the works immediately 
under the charge of the writer, and as it has proved most satisfactory 
he feels it to be not much less than a duty to present the idea to his 
fellow Superintendents. 

The device is simply a manifold in which are inserted 4-inch steam 
cocks having small round way openings. These manifolds to the 
different holders are grouped together in one room. A large dial 
thermometer is located outside the window, in a ventilated box. An 
instruction card hangs on the wall by the manifold. This card gives 


the number of cocks to be turned on at the different temperatures, ! 


ranging from 32°, and each multiple of 4° below the freezing paint. 
While the plan is simplicity itself, the results which are secured 


[Continued from page 1061.] 
PROCEEDINGS AMERICAN GAS INSTITUTE, SECONI 
ANNUAL MEETING, HELDAT THE NEW WILLARI 
HOTEL, WASHINGTON, D. C., OCTOBER 16, 1° 
AND 18, 1907. <aaccllinveatin 


Seconp Day—MORNING SESSION. 


THE COMMITTEE ON METHODS OF TAKIN 
CANDLE POWER OF GAS. 


|For the introductory sections of the Report, see ante, p. 1060. 
Ventilation.—If any wall of the photometer room is formed by 
wall of the building in contact with the outside air, that wall shoul 
be jacketed with non-conducting material to make it readily main 
tain the same temperature as those sides communicating with the in 
terior of the building. No room having walls of considerable differ 

ence of temperature can be free from drafts. 

The photometer room is in best condition when built in the middl 
of a room that is warmed and well ventilated, and uot used for any 
purpose tending to vitiation of its atmosphere. In this case the pho 
tometer room may receive for its proper ventilation a supply, in cold 
weather, of pure, warm air from the outer room, while its sides are 
exposed to a uniform temperature on the outside and to a uniforn 
temperature on the inside ; and in warmer seasons it is protected from 
the direct rays of the sun. 

While the air in the photometer room is best supplied from the out 
side room the flues discharging the vitiated air from it may open into 
the outside room again if the height of this room is not less than 1( 
feet above the ceiling of the photometer room. In this case the open- 
ings in the ceiling of the photometer room should extend the full 
length of the photometer table and should be light-tight. 

If the height of the outside room is less than this limit, the ventila- 
tion of the photometer room should be carried on by means of light 
tight ventilators controlled by a damper. In this case the openings 
in the ceiling of the photometer room should discharge into a box, to 
which these ventilators are connected, and the ventilators should be 
carried through the roof of the outer room. 

The air may be admitted to the photometer room through suitable 


openings : outer sides of the walls or partitions, thence 


REPORT OF 


downwa h a sufficient offset to exclude light, and then into the 
room through registers set in the baseboard. These openings should 
extend around the entire room. The total area of the register open 

ings, for a room of the minimum size given herein, should not be less 
than 10 square feet, made up of 24 registers, 6 inches by 10 inches, or 
their equivalent. For the purpose of light and ventilation when gas 
pipes are to be disconnected, and for cleaning, twoor more light-tight 
shutters, opening into the outside room, should be provided. Such a 
room will permit of the continued presence of 2 persons, a 5-foot per 
hour gas flame of the pentane lamp. and yet maintain a low degree of 
vitiation, without drafts. (See Appendix A, Part 2.) 

Vitiation Effects.—The charts of Appendix A show the relative 
effects of vitiation on approximately 22-candle power mixed coal and 
water gas, and on some of the standards of light that are now in use. 
The percentage of loss in candle power of the gas flame being less than 
that of any of the standards shown, we can safely assume that any 
vitiation of the atmosphere beyond the normal will cause the candle 
power of the gas flame to show higher than it would if measured 
under normal conditions. This, of course, presupposes that the for- 
mulz corrections for humidity and carbonie acid content as supplied 
to the flame standards have not been used. These charts are also in- 
teresting, as showing that the divergencies between the gas flame and 
the candles are greater than between the gas flame and the pentane 
lamp or the Elliott lamp. 

The photometer room, therefore, should be supplied with an abund- 
ant quantity of air, uniform in purity and in temperature, from the 
outside room, the temperature of which may be kept uniform either 
by the indirect or hot air system of heating. If the location is such 
that there is no one present at night, a gas stove or electric heater 
could well be employed to maintain the temperature at the desired 
degree during off hours. 

Humidity Effects.—In those climates in which the heat of the sum- 





mer is accompanied by high humidity, there is introduced a problem 
which is difficult tosolve. A very disturbing factor in correct candle 
power determinations is the change in the quantity of water vapor 


‘present in the air. While in the winter the humidity will be below 


normal at the temperature of the photometer room, it can be brought 


through its use make it an important improvement on the old and up to normal; but in the summer, the problem is to reduce the 


wasteful method heretofore generally employed, 


' humidity. The introduction of methods of cooling the air during 
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he summer months, by which the humidity may be controlled, ap- 
pears to be essential for correct work. 

Formule for correcting the candle power of the pentane and Hefner 
lamps for variations in the humidity and carbonic acid content of the 
itmosphere supporting combustion of their fuels have been deduced 
empirically by Mr. Paterson, of the British National Physical Labora- 
tory, and Dr. Liebenthal of the Reichsanstalt. In these cases, how- 
ever, great care has been observed to keep the fuel of these lamps ex- 
actly constant in composition. 

We could not expect to apply any formule for these atmospheric 
constituents to a flame of varying composition such as changeable 
gases requiring different quantities of air. Consequently, when we 
compare a gas flame against another flame standard, we must either 
have normal atmospheric conditions in the room or we must know 
that these atmospheric conditions influence the flames of the standard 
and the gas exactly alike. To compare a gas flame against an elec- 
tric lamp normal atmospheric conditions are imperative, otherwise 
an error of as much as 10 per cent. may be introduced generally 
against the gas flame. The photometer room and laboratory of the 
Bureau of Standards at Washington are equipped with cool, brine 
coils, over which the air to the photometer room is passed, thus re- 
ducing the quantity of water vapor. 

The range of absolute error which is attributable to this humidity 
cause alone is set forth in Mr. J. B. Klumpp’s ‘‘ Notes ”’ in the Report 
of the Research Committee of the American Gas Light Association, in 
1905, in which the pentane lamp value is shown to be subject toa 
total variation of as much as 25 per cent. between the extreme ranges 
of humidity in Philadelphia in a year. 

Temperature Control.—The temperature control of the photometer 
room is a matter of prime importance. Not only must the pipes con- 
ducting the gas to the photometer room be protected from chilling 
below the minimum temperature of the gas in the mains, but fluc- 
tuations in the temperature of the photometer room during the times 
when the readings are not being taken constitute a cause that leads 
to frequent inaccurate determinations. 

Gases depend for their illuminating quality more or less on the 
condensible vapor. When a gas passes through a pipe the sides of 
the pipe become coated with a condensate from the gas that will, if 
the temperature and the gas do not change, remain in equilibrium 
with the vapors in the gas. In other words, there will be no inter- 
action between this condensate and the vapors in the gas. If the 
temperature of the condensate changes even slightly, it will no 
longer be in equilibrium with the vapors in the gas; and there will 
be an absorption of the vapors of the gas if the pipe gets colder, or 
there will be a yielding up of the vapors to the gas if the pipe gets 
warmer, resulting in a temporary decrease or increase in the candle 
power. 

What is true of the pipe is particularly true of the phetometer 
meter. The meter water is also influenced through the fact that the 
solubility of benzene vapors in water is affected by temperature. 
Like ammonia, so with benzene vapors; cold water will absorb 
more of them than hot water will. It is for these reasons that a sud- 
den increase in the temperature of the photometer room will give 
temporarily a higher reading of a gas flame. 

In Appendix B is given the result of the experiments to show the 
influence on the candle power of passing gas through meters in 
which the temperature has been changed. An even temperature of 
75° F. in the photometer room throughout the year is desirable. 

Construction.—The photometer room may be constructed of metal, 
such as corrugated or stamped iron, or of wood, or of brick, or tile. 
The photometer room shown in plate 1 of Appendix A is shown as 
made of sheet iron. 

Photometer.—The Committee recommends the use of the 60-inch bar 
of the improved Letheby type, and does so without prejudice to the 
80-inch or 100-inch bars. After diligent inquiry among the gas com- 
panies, it is believed to be their tendency to equip themselves with 
60-inch bars, and they seem to have been governed by the consideration 
that more 60-inch bars of modern design are being used than any other. 

Of 98 sets of questions sent out to the larger gas companies, 73 com- 
panies replied; of these 62 companies use bar photometers. They 
have in use 83 bar photometers, of which 37 are 60-inch, 29 are 100- 
inch and 4 are 80-inch bars. The advantages of the 60-inch bar are: 

1. That, being shorter, it requires less space. 

2. That the two light sources usually compared in plain gas photo- 
metry are at such relative distances from the disk as to give it the 
best theoretical illumination for easily comparing the star or other 
figure on the disk, 





Assuming as normal for America a 10-candle power standard and a 
20-candle power gas, the disk box at correct setting will, on a 60-inch 
bar, be about 2.07 feet from the 10-candle light; and on a 100-inch 
bar it will be 3.45 feet from the 10-candle light. The setting being 
correct, the’illumination on both sides of the disk will be equal. The 
human eye has objects best illuminated to suit its vision, that is for 
sensitive discernment of differences in appearance, when that illumi- 
nation is from 2 to 3 foot candles. 

Computing, therefore, from the above figures, we find that for the 


60-inch bar the disk has an illumination of = 2.34 foot candles ; 


10 
(2.07)? 
and that for the 100-inch bar the illumination is deficient, being only 
one-third this, or aie = .84 foot candles. The 100-inch bar with a 
10-candle power standard is well adapted for the determination of in- 
candescent mantle lights where the range is from 60 to 100 candles. 

The objection may be urged against any form of straight bar photo- 
meter, such as the Letheby, that while the standard lamp used had 
its value assigned when it was at one distance from the disk, yet 
in the operation of taking varying candle powers the standard lamp 
is used at varying distances from the disk, and the nearer the lamp is 
to the disk the greater is the light area of its flame at the disk. In 
some cases, such as the Edgerton Standard, this has been met by an 
accurate determination of the effective center of the Edgerton stand- 
ard flame, which was then placed in the position of the standard light 
source. The effective center of the circular flame of the pentane lamp 
is at a point forward of the geometric center, a distance equal to one- 
third the radius of the flame; so that if the lamp is set up with its 
effective center 30. inches distant from the center of the bar, the effect 
of varying the distance of the disk from the pentane lamp will be 
neutralized and accuracy maintained. 

The art of photometry of gas flames has been much advanced by 
the work of the Gas Referees in London and their associates. These 
gentlemen, acting as arbitrators between the gas companies and the 
municipal authorities for many years, have brought to bear on most 
of the questions that have presented themselves—and it would seem 
that almost every possible question had presented itself—a high de- 
gree of technical knowledge and practical experience. Their decisions 
and the results of their investigations are entitled to the highest re- 
spect, and the investigator who differs with their findings should 
realize that such responsibility must not be assumed lightly. One of 
the limitations of the work of the London Gas Referees must be kept 
in mind—they deal with London gas as burnt in the city of London. 
The methods and apparatus used by them may not be practicable for 
gases of wide range in candle power. 

The Gas Referees of London and their associates made a thorough 
study of the advantages and peculiarities of different types of photo- 
meters prior to the adoption of the new table photometer in 1898. 
This photometer is a modified form of the Foucault, and is similar in 
principle to that used in Paris. The objection just cited is here met 
by fixing the positions of both standard and test light, and also of the 
disk, or ‘‘ photoped’’ as it is called. The 10-candle pentane lamp was 
placed 1,000 mm., and the London Argand burner 1,265 mm., respec- 
tively, distant from and on the same side of the photoped. All other 
distances of importance were similarly fixed with exactness, so that 
it would be possible to turn out a series of uniform instruments. The 
adjustment of equality of the disk’s illumination was gained through 
varying the rate of flow of the gas, and this equality is judged from 
the rear of the photoped by transmitted light. Such a method was 
not flexible, however, as it would not easily permit the testing of 
gases varying widely in candle power, nor the use at the same dis- 
tance of both Argand and flat flame burners. We find, however, 
that in the 1907 ‘‘ Notifications,’’ the Referees have returned to the 
principle of movable parts; but in this case it is the test flame which 
is made to move and not the disk. We are not able to persuade our- 
selves that this is the best method of meeting all the difficulties. 

It seems to me that, as one requisite of accurate photometry is that 
both flames shall be as quiet as possible, it is a wide departure from 
this accepted standard to oscillate the test flame to and fro during a 
determination of the gas burning through it. It was desired that 
tests should be conducted to find whether the ‘‘ Table Photometer ” in 
operation had advantages over the type which the Committee recom- 
mends. For this purpose one was imported from London. It was set 
up in a room 27 feet 9 inches by 18 feet 6 inches, and 16 feet high, con- 
taining a 60-inch bar photometer and a 125 cubic foot gasholder. In 
this way it was possible to furnish the identical gas to each photo: 
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meter and to maintain all temperature and atmospheric conditions 
equal. 

The photometrists, after considerable practice to enable them to do 
consistent work on the ‘‘Table Photometer,’’ report that while its 
design is to give greater convenience to the operator and permit him 
to remain seated during a test, they are not able to make a setting with 
as great readiness nor within as narrow limits as with the other pho- 
tometer. As a consequence, there is a wide disagreement of the read- 
ings by the same individual, although the average by the two meth- 
ods is not far from agreement. More practice may bring greater 
skill, but at present they do not see any refinement in observation by 
comparison of the two fields on the photoped. Apart from this criti- 
cism, the ‘‘ Table Photometer ” is the logical development toward the 
elimination of several disturbing factors, such as ‘‘personal equation” 
and varying distance of standard from disk. 

Two other points should be mentioned while speaking of the possi. 
bility of adoption of such a ‘‘ Table Photometer”’ in American prac- 
tice. It would not be feasible to place more meters upon such a table 
fer the purpose of testing different gases on a works’ photometer, be- 
cause the space on the table near the observer is already filled. 
Secondly, it would be advocating the abandonment entirely of the 
present photometric equipment in this country, for we are unable to 
learn of the use of such ‘‘ Table Photometers ”’ 

The Committee is of the opinion that, while advocating the con- 
tinued use of the bar photometer, yet every means contributing its 
greater accuracy should be encouraged. To this end we recommend 
the ‘‘substitution *’ method in testing gas. 

It is known that in most cases if two lamps, A and B, prove equal 
when A is at the left of the bar and B is at the right, yet they may 
differ slightly when B is at the left and A is at the right. This may 
be due to personal equation, to air drafts, to unequal reflecting sur- 
faces or other contributing causes. If, however, A is known to have 
a standard value, and the desire is to test the candle power of the gas 
against A’s units, then substitute A in the place that will be used by 
the gas and evaluate B in A’s terms in the position which it (B) will 
continue to occupy. All that is now desired of B is that it shall con- 
tinue constant, yielding always the value given it by A’s units. A is 
then taken away and the gas is swung into the position which A occu- 
pied. It is here subject to exactly thé same environment that A had, 
and, through comparisons with B, obtains its candle power in terms 
of A. Furthermore, A, being the standard of reference, is used least 
and will be preserved longer. 

The installation of photometric apparatus necessary for the exact, 
or approximately exact, valuation of a gas flame requires a stable 
equipment. Attention must be given to many details of the care of 
the gas in its approach to the room and in its treatment in the room. 
We call attention to the grave sources of error capable of the widest 
ranges of injustice that are introduced when these details are not ob- 
served. The determination of the candle power on portable photo- 
meters must be accepted with the greatest caution. Of this class of 
photometers it must be said that accuracy is often sacrificed to con- 


venience of handling. The usual sources of error in a portable 
photometer are as follows : 


1. The photometer is closed in and thus supplied with vitiated air ; 
also under this condition such air as the flames get is supplied 
through small crevices and accompanied by drafts. 


2. The body of the photometer is not rigid and the movement back- 
ward and forward of the disk box causes vibration of the flame. 


3. The disk box is set so near the bed of the table that the dust 
te apg upon the table may easily become appreciably a reflecting 
surface. 


4. Many of these portable photometers are without a governor or 
without a device for measuring pressure. 
5, It is a common practice to use rubber me con § 


them, such tubing having the property of absor 
and reducing the candle power. 


6. A photometer equipment comprises a proper preparation of room 
as to ventilation and temperature, careful guarding of the gas against 
chilling and other precautions against error that will not be found 
if the photometer is set up anywhere and everywhere. 


in connection with 
ing benzene vapors 


Piping.—The temperature of the gas in the pipe conveying the 
sample from the main to the photometer should not be allowed to fall 
below the minimum temperature in the main. The service pipe 
should be taken from a point not above the middle of the main, and 
where it is carried under a water tight pavement should have only a 
slight drip back to the main. It is better to drip the piping toward 
the cellar, thereby securing more cover to the service pipe than to 
the main. In the cellar of the building it should be protected care- 


fully against chilling. The pipe should run as direct as possible 
the photometer and should be covered with non-con ducting coverin 

Several companies have adopted the use of cooling coils on wor 
photometer, through which the gas passes before entering the phot 
meter meter, thus securing at all times of the year the candle pow 
of the gas at a constant temperature. By observations with | 
hygrometer (as devised by Bond and Tutwiler, of the Philadelp| 
Gas Works), at the Testing Station, the temperature to which 1\\ 
gas has fallen before reaching the testing station photometer may 
determined, and the fall in candle power, due thereto, may thus 
anticipated at the works. 

The use of pure or vulcanized rubber hose for conducting gas to a 
photometer is condemned as decreasing the candle power of the ga- 

Governo?.—In order to secure exact measurements on the phot» 
meter meter, the gas in the inside of the meter drum should be unde: 
uniform pressure. For this purpose a governor should be placed «1, 
the inlet to the photometer meter. The Committee recommends tlic 
use of a dry governor, which, while somewhat less delicate than a 
wet governor, avoids the two objections to a wet governor; namely, 
first, the more attention that it requires and the introduction of fres) 
water from time to time which must be saturated before a correct 
reading is to be made; second, the wet governor acts as an averaging 
tank and will not show as rapidly as the dry governor changes in tlic 
candle power. 

A dry governor, smaller in size and capable of delicate adjustme:it, 
should be placed on the outlet of the photometer meter to still fur 
ther reduce the pressure supplied to the burner, and to obviate smal! 
fluctuations caused by the dipping of the meter partitions into tle 
water. 

Forty-two companies report using dry, and 18 wet governors: 
those using governors at inlet only, those at outlet only, and those at 
both inlet and outlet are about equal in numbers. 

Meter.—The Committee recommends the adoption of the +’, cubic 
foot per revolution wet photometer meter, unencumbered by a super 
imposed clock. The rate of flow of the gas should be determined b) 
a detached watch or clock. With a ;', cubic foot per revolution 
meter, the gas is being burnt at the rate of 5 cubic feet per hour when 
the meter makes one revolution per minute. The observer can watcl 
the meter dial with his eye and snap the watch at the completion of a 
revolution of the meter hand. He then reads from his watch the 
number of seconds required for a revolution. 

The candle power computer is based on the use of the ,', cubic foot, 
per revolution meter. 

The speed of the drum throughout a revolution should be as near!) 
as possible exactly uniform. Should the movement of the meter hand 
appear erratic, a leak should be suspected, and a test made to ascer- 
tain if this true. It may be occasioned either by friction of the cir- 
cumference of the drum or by its shaft, due either to a deposit of 
sediment below the drum or to dryness of the stuffing box. Either 
cause will produce an erratic motion and be accompanied by fluctua- 
tions of the water in the gauge glass. 

Clear water should be used in the meter, and it is at the correct 
height when the bottom of the meniscus is at the height of the pointer 
on the glass. The drum should revolve freely with a ;,-inch pres 
sure. 

The meter should not be connected rigidly with wrought iron pipe 
at the inlet and outlet, as such connections render the leveling screws 
inoperative without straining the meter. Lead connections are pre 
ferred. It is best to set ‘the meter and level it first and then bend the 
connections into place. 

When gas from more than one supply is to be measured in sequenc: 
on the photometer, a separate meter should be provided for each kind 
of gas, in order to secure, in the shortest interval of time, accurate 
determinations. For instance, if a higher candle power water gas 's 
passed through a meter which has previously been measuring co«! 
gas, a considerable time must elapse before the water in the meté 
gets in equilibrium with the vapors in the higher candle power ga- 
Until this is accomplished the reading will be too low. 

In a works manufacturing a mixed gas, in which the cand!: 
powers of the coal gas, the water gas, the mixed gas at inlet and th 
gas from the street governor outlet are to be measured, four separat’ 
meters are recommended. 

The photometer equipment should include a ;'; cubic foot glass bo: 
tle, such as are supplied by photometer makers. Its capacity shoul 
be derived from a cubic foot bottle certified by the Bureau of Stand 





ards at Washington. 
A duplicate meter, proven correct by a cubic foot bottle, should b 
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always on hand for releasing the meter in use to be tested when any 
cause for suspecting its accuracy arises. 

Five companies replied that they did not correct the volume of gas 
burned to 60° temperature, and 4 make no corrections for barometric 
pressure. 

Forty-two companies use ;'; cubic foot meters, 16 use ;'5 cubic foot 
meters, others use both. 

Stop Watch or Clock.—Stop watches are generally unsatisfactory 
because of readiness to get out of order. A good stop watch in in- 
dividual cases is reliable, but for frequent work it is expensive to 
keep in repair. A watch that would lose 5 minutes a day at a uni- 
form rate would introduce an error of less than a third of 1 per cent. 
An electrically controlled clock of substantial workmanship, placed 
in a safe position and operated by 3 keys, for the purpose of starting, 
stopping and setting back the hand, is on the market and forms a re- 
liable instrument. 

The Swing Bracket.—The burner should be carried on a swing 
bracket supplied with a plumb bob for placing the flame at the proper 
distance from the center of the bar. A swing bracket will permit of 
the placing of the pentane lamp by the substitution method. For 
exact alignment of the flame 2 plumb bobs should be used, one on 
each side of the flame at right angles to the direction of the bar and 
each 30 incles from its center. The flame is adjusted in final position 
by sighting across these lines. 

Disk Box.—The disk box containing the disk is referred to by many 
writers as the ‘‘ photometer.”’ Stine says: ‘‘The act of measurement 
involved in photometry is confined to observations of the illumination 
of the lights compared upon some form of screen; and taking this as 
a basis, the photometer is the screen with its accessories.” 

The Committee recommends the Leeson Contrast Disk as being the 
simplest disk to reproduce, keep clean, read without fatigue to the 
eye, and not wanting in accuracy. In gas photometry the slight 
irregularities of the meter, the possibility of slight drafts, the dancing 
of the gas flame itself, make the use of the Lummer-Brodhun Disk 
fatiguing to the eye. Tests made by two sets of observers on the same 
gas, reading against an electric standard—one set using the Leeson 
disk, and the other Lummer Brodhun contrast disk—proved that 
under skilled observers they were equally accurate. 

The human eye fatigues perceptibly with a Leeson contrast disk 
after 8 hours of work, and much more quickly when reading with 
the telescopic disk. 

Twelve companies report the use of the Bunsen or grease spot. 

Twenty-four companies use the Leeson contrast disk. 

Twenty-four companies use the disappearing star. 

Eight companies use the Lummer Brodhun, of which seven are dis- 
appearing and one contrast. 

Burner.—The kind of test burner that should be used has been the 
subject of much controversy. It is frequently specified with the 
candle power of the gas to be produced. 

The London Gas Act of 1905 contains the following clause : 


‘** CLAUSE 3.—The Gas Referees shall from time to time prescribe 
the burner for testing the illuminating power of the gas supplied by 
the company and the chimney (if any) to be used with such burner. 
The burner so prescribed shall be of such pattern (not being an in- 
candescent or similar-burner) as shall be practical for use by the 
consumer; and the burner and chimney (if any) shall be the most 
suitable for obtaining, and in making the test shall be so used as to 
obtain from the gas when consumed at the rate of 5 cubic feet an hour 
the greatest amount of light.” 


The English view is thus summarized editorially in the London 
Journal of Gas Lighting for July 14, 1903: ‘‘ The fundamental law 
of gas testing for illuminating power is that this shall be done with 
the burner best suited for the purpose, used in the most favorable 
way for the gas, provided only that the burner itself shall be one 
which consumers can use ifthey please. Except tothe wilfully blind, 
there cannot be the smallest mistake as to the intent of this enact- 
ment, which has been justly styled ‘ the charter ’ of the illuminating 
gas industry.” 

The Gas Act referred to above embodies the conclusion arrived at 
after a thorough discussion of the subject by the London County 
Council (representing the municipality) and the gas companies. It 
will be impossible here to even outline the arguments presented on 
both sides ; but the question seems to have been settled for the future 
by the adoption of the Metropolitan No. 2 Argand burner, one of 
which is here on exhibition. 

It consists of a carefully made Argand burner, fitted below with an 


air shutter by which the supply of air to the interior of the flame may 
be regulated. The burner as constructed makes a marked gain in 
efficiency over the Sugg D burner for gases of low quality. 

The Committee calls special attention to that clause of the London 
Gas Act of 1905, describing the kind of burner that should be used in 
testing the candle power of gas, as cited above; and you are asked to 
note that this is an act of legislation and not alone the views of the 
gas companies, and that on this subject the municipal officials and 
the gas companies are in accord. 

On the Various Working Standards in Present Use.—In the re- 
ports received from the various gas companies of America, we find 
the following working standards to be in use: 

A. British Candles - of several importations. Used by 31 of the 40 
municipal and State inspectors and by 41 gas companies. 

B. Edgerton Standards. Used by 18 gas companies; no municipal 
or State inspectors. 

C. Hefner Lamps. Used by 1 municipal inspector and 5 gas com- 
panies. 

D. Electric Incandescent Lamps. Used by 2 municipal inspectors ; 
no gas companies. 

E. Elliott Lamps. Used by 11 gas companies. 

F. Pentane Lamps. Used by 31 gas companies and 3 municipal in- 
spectors. 

G. Jet Photometers, variously manipulated. Used by 28 gas com- 
panies, 20 of which also use bar photometers. 


We should note that each of these standards is the product of in- 
candescent carbon, and that their variety occurs through the effect of 
the media in which incandescence is produced. 

The electric lamp produces incandescence of fixed carbon particles 
in a vacuum by direct moleewtar agitation by an electric current. It 
is not, therefore, affected by variations in the surrounding air, and is 
not to be recommended for photemetry of gas flames. 

In all the others the carbon particles are dissociated in a free stream 
and are rendered incandescent by the direct application of heat through 
a combustion of gases whose oxygen supply is the surrounding air. 
Their fiames are either a single jet or a series of jets arranged in flat 
or circular form. These flames are either freely open, partly directed, 
or wholly inclosed and directed by a chimney. 

The attempt to preserve their luminosity constant is made in either 
of two ways: First, by a uniform consumption of fuel; second, by 
the maintenance of a constant flame height. But so long as the flame 
and its temperature are dependent upon a surrounding air of varying 
quality, the luminosity of the free carbon particles will also vary, 
for this luminosity varies as the fifth power of the absolute flame 
temperature. 

From this and the fact that humidity in the air exerts the greatest 
effect upon flame luminosity, it is clear that the real cause of varia- 
tion in the several standards is the change in flametemperature. This 
knowledge should aid us in the selection of a standard ; for we should 
choose that one which, while otherwise constant and reproducible, 
comes nearest to being affected by atmospheric changes exactly ax 
our test flame is affected. In other words, we should expect it to be 
a flame of similar dimension, temperature and air consumption to our 
test flame. These conditions in the list of standards given are nearest 
met by the 10-candle pentane lamp, as shown in the vitiation tests 
already referred to. 

It may be well here to define the ideal working standard for gas 
photometry, as conceived by the Committee : 


1. The lamp should be readily portable, of simple construction and 
unvarying dimensions. 

2. It should have an independent fuel, reasonable in price and 
readily pr.curable, which should be of definite chemical composition, 
with a fixed boiling point. 

3. The flames should be of the same order of luminosity as the test 
flames, of a similar color, fed without a wick, at a constant pressure, 
through a constant opening. No chimney should surround it. 

4. The lamp should be burned in a quiet room of uniform tempera- 

ture and be supplied with pure air of the same temperature. After 
reaching thermal equilibrium, its flame height should be set and all 
the conditions named above having been complied with, the flame 
height and flame value will remain unchanged for that particular 
atmospheric condition. 
5. The flame of the standard lamp should be influenced in percent- 
age of its normal value by atmospheric changes in exactly the same 
degree as those changes influence the value of the gas flame to be 
measured, 
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A Brief Description Follows of the Several Working Standards 
Mentioned.—Of the 41 gas companies using candles, 24 state that they 
are satisfied and 16 that they are not. 

(A) A history and discussion of the standard candles is presented in 
Appendix D. 

It presents the indictment against the practicability of use of the 
English Standard Candle as a standard of light : 

1. Because it will not always burn within the prescribed limits of 
time. In warmer climates it frequently burns outside of the prescribed 
limits more than 50 per cent. of the time. In many of the cities of 
this country below the 42° parallel of latitude, it is necessary to keep 
the candles on ice or in ice boxes. The rejection of photometrical ob- 
servations because of candles burning outside of the prescribed limits 
makes an almost prohibitive bar to systematic work. 

2. When burning within the prescribed limits it yields a light of 
varying intensity, due not only to the apparent failure to make candles 
conform precisely to the specifications, but to the fact that even if the 
specifications were exactly fulfilled in several candles, their light 
would not be uniform ; and furthermore, to the effect of atmospheric 
conditions upon that light. 

Any attempt to exactly measure these influences, such as humidity, 
would, of course, be greatly complicated by the knowledge that the 
candle, in the composition of its fuel, the wick and its mechanical 
construction, introduces elements of variation not to be found in the 
pentane and Hefner lamps. 

We are not prepared to give a definite formula for the effect of water 
vapor on candles, but we shall put forward a tentative one. As Pater- 
son has used the formula: Candle power = 10 + .066 (10-e), for the 
10-candle pentane lamp, where ‘‘e”’ is liters of water vapor per cubic 
meter of dry air and 10 is the normal number of liters, so for the B.T.S. 
candle in Philadelphia we should say: Candle power = 1 + .0087 
(9.3-e) where 9.3 is the normal liter of vapor per cubic meter of dry 
air. 

In this connection it is interesting to compare the average values of 
three kinds bought as standard sperm candles, obtained from 3 Am- 
erican cities of differing climates where they are used. These we shall 
call A, BandC. A candles were 12 to the pound; B and C candles 
were 6 to the pound. The comparison was made against an electric 
incandescent lamp of constant light value; and the value of each 
candle is the mean of all determinations made during its complete 
consumption. Conclusions are drawn from those tests made under 
similar atmospheric conditions. 

ies Water Va 


eter Dry Air. A. “s C. 
WBigeiecs scss AS -924 .929 
ee - 936 .902 .918 

Average...  .930 -904 .899 


While a variation from the normal rate of consumption of sperm of 
5 per cent. is usually adopted, there seems to be no sufficient reason 
why this allowable variation should not be extended to 10 per cent. in 
seasons of high temperature and humidity. 

While the normal water vapor content of the air for the year at the 
place of test is 9.3 liters per cubic meter of dry air, the tests made 
above were in an atmosphere of higher moisture. From this know]l- 
edge gained in these and a great many other experiments of the effects 


upon candles of water vapor per cubic meter, the candles would be 


burning abnormally if they did fall within the same limit. Cor- 


rections, applied when the time of burning was 3 per cent. faster or 
10 per cent. slower than the normal rate, gave the same value to the 


candle. 


So long as the quiet, matured candle flame burns t> the same 
approximate shape, there being no irregularity of wick to produce 
smoke (denoting incomplete combustion), it would seem that a cor- 
rection applied proportionally to the sperm consumption error would 
be sufficient as a safeguard in the use of candles, without stating the 


per cent. limits beyond which that error must not go. 


The candle is used in this country to-day more than any other 
standard of light, as is shown in the summary of working standards 
It is probable that it will yield slowly to other 
standards whose variations from normal are known to be within 
narrower limits. It possesses the advantage over all other standards 
of adaptability. It is easy to keep in stock, it may be received 
through the mail or by express, and can be carried about in one’s 
satchel. It has been named in many contracts, franchises and leases 
as the unit of light measurement —‘‘ sperm candles, 6 to the pound, 


previously given. 


burning 120 grains per hour,” still continues to be used. 
While there is no official manufacturer of the standard sperm can 


dle, it is expected by the gas companies of this country that these 





candles shall be obtained from certain manufacturers in England 
who are believed to make them as nearly as possible in exact con 
formity with the Notifications last issued by the Gas Referees in 1894 
The Committee recommends that when British standard candles 
are used as the standard and unit in photometric work on gas flames 
that extra care be taken in providing against drafts, while securin, 
good ventilation, and that the average of as many readings as pos 
sible be secured. Attention is called once again to the definition o 
Mr. Grafton that ‘‘the light of one English candle is the amount o 
light emitted and maintained for at least one hour after maturing 
from the combustion of 120 grains of sperm fed by a definite size: 
wick in a quiet but pure atmosphere.”’ 

(B) The Edgerton Standard consists of the most luminous zone o 
the 3-inch flame produced by burning gas through a Sugg ‘*D 
burner with a glass chimney 1} inches by 7 inches. This zone is $30 
an inch high and is emitted through a horizontal slot cut in a brass 
sleeve surrounding the chimney, which sleeve cuts off all other light 
Either coal gas or water gas may be used as a fuel, but variations i), 
quality of over 2 candles may not be permitted. Greater accuracy is 
obtained by evenly carburetting all gas used in this standard to « 
constant quality and storing the fuel for use in a small holder. It; 
value varies from 4 to 7 candles, depending upon the richness of the 
gas used. This is the cheapest standard. Cost, $3.75. 

Defects.—Fuel is usually not independent. Chimney requires 
frequent cleaning, and each new one should be re-standardized. The 
value varies with the quality of the gas furnished, which may be 
considerable from hour to hour. 

(C) Hefner Lamp.—This is a simple, wick fed, open, spire flame. 
independent fuel lamp. It is small in bulk and weight. Has been 
thoroughly studied and all corrections may be applied by formula 
For constancy and reproducibility, is the equal of the best flame 
standards. Burns amyl-acetate, readily procurable, costing about 75 
cents per pint. Cost of certified lamp is $27. 

Defects.—As a unit, very few. As a working standard, many. It 
requires a perfectly quiet atmosphere in which to operatic; flame 
height difficult of attainment; flame reddish color, and only 0.88 
value in candles. Has a wick. 

Bodies who have adopted the amyl-acetate lamp as a standard are : 
First, German Society of Gas Engineers, 1894; and second, Inter 
national Electro Technical Congress, 1896. 

(D) The Incandescent Electric Lamp.—The type of electric incan 
descent lamp generally used for a photometric standard is of lower 
voltage than those in commercial use. It is spoken of as a ‘‘low 
voltage glow lamp.’’ Such lamps when first burned give, for a con 
stant voltage, an increasiug light value. After 150 or 200 hours of 
steady burning, this value becomes quite constant and can then be 
reproduced with great accuracy. In this connection, Mr. Paterson. 
of the British National Physical Laboratory, says: ‘‘If the onl) 
photometric standards required were of the low voltage type, the 
problem might be considered as solved. A properly aged, special], 
prepared, low voltage filament, if burnt for say 10 minutes a day for 
5 days in the week, should last 2 or 3 years without changing the } 
of 1 per cent. in candle power, provided no excess voltage is applied.” 
It seems that after this period the lamp loses in illuminating value, 
due chiefly to the carbon deposit on the interior of the glass bulb. 
That properly seasoned lamps do remain remarkably constant is shown 
by comparisons made both by Dr. Sharp, of New York, and Dr. Hyde, 
of the Bureau of Standards at Washington. The Governmental 
Laboratories of America, England, France and Germany are equipped 
with such lamps of known value. If any change occurred after 
lapse of time, it is evident that an intercomparison would show it. 

Dr. Hyde states: ‘Since obtaining the original lamps (from the 
Reichsanstalt) several comparisons of the standard of the Bureau with 
that of the Reichsanstalt have been made by means of seasoned in 
candescent lamps sent to Germany, each comparison indicating that 
the ratio of our unit to that of the Reichsanstalt has remained un- 
changed to within the errors of observation.” 

Dr. Sharp’s comparison gave similar rosults. 

Following’are the results obtained by Lummer and Brodhun in in- 
vestigating the reliability of these glow lamps as secondary standards. 
(See Stine, page 190.) 

‘** Before employing the incandescent lamp as a reference light, they 
carefully studied its photometrical qualities. The color of the amy!- 
acetate flame being reddish, the color of the light of the incandescent 
lamp was accommodated to it by operating the lamps at a reduced 
voltage. Two 65-volt lamps were operated at a constant pressure of 
55 volts, the electricity being supplied by a storage battery. Of the 
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two lamps so tested, one styled R was burned continually, while the 
other one, L, was operated at certain intervals. They were compared 
against one another at frequent intervals, being placed as the two 
lights on the photometer bar. The data obtained were : 


-—Hours Burned.——, Ratio 
R. L. L/R. 
Rcewweatics ens inka< sec dete oie ss io 
RS eee i occ cucukenbewenen tek .8764 
AES Se Ri, ie0/e 5..vommaaetudann «2 .8741 
PS ae ee OW a vesee s Scam ies Labo en .8724 
eee SMe ah oncRebeenaeinaas .8677 


‘*TIn these tests especial accuracy was sought in the measurement of 
the current and potential of the lamps. Under their normal condi- 
tion of burning, the light energy of the lamps varied nearly 10 times 
as rapidly as the electrical energy. 

‘*The conclusion derived from these tests was that incandescent 
lamps under proper electrical conditions proved especially constant 
light sources. In addition, they possesses two excellent properties : 
The color of their light may be adjusted to that of the compared light, 
and they are portable on the photometer bar without disturbance of 
their illuminating power.” 

Defects.—As a working standard, the cost of installation of a stor- 
age battery, equipped for re-charging, with duplicate voltmeter and 
resistance coils, would be about $700. The battery must be charged 
by direct current ; the lamps must be kept clean like a glass chimney ; 
there must be several of these for the purpose of checking one against 
the other ; care must be used that the lamp is not subjected to a volt- 
age abové its rated one; the voltmeter itself must be checked from 
time to time; the cost of re-charging must be considered, as well as 
renewal of batteries. For these reasons it is not a portable system. 

It does not vary with the flame under atmospheric changes, and 
consequently is absolutely unfair as a standard in gas photometry. 

(E) Elliott Lamp. The Elliott Standard is an oil lamp, of student 
lamp type, fed by wick, except that the wick and flame are flat. Con- 
stancy is obtained by excluding all but a definite sized portion of the 
flame by means of a flat screen, placed adjacent to the flame inside 
the chimney. The chimney is round and bulbous, so that the glass is 
relatively distant from the flame and so better preserved from fouling 
by it. It has an independent fuel supply, refined kerosene, and is 
quite constant in value over short periods of time. It is portable and 
cheap to operate. Costs $20. The oil costs from 15 cents to 18 cents 
per gallon, and a gallon will last about 48 hours steady burning. 
The lamp is the invention of Dr. Elliott, of New York. The tests that 
have been made are of an encourging nature. 

Defects.—It is not strictly reproducible, but is more satisfactory in 
this respect than either the candle or the Edgerton Standard. Has a 
glass chimney which requires care for accuracy. It is difficult to trim 
wick to proper shapeliness of flame. Six companies using it report 
favorably and 4 unfavorably. 

(F) The pentane 10-candle lamp is a portable though rather heavy 
lamp (weighing 25 pounds free, or 75 to 100 pounds boxed for ship- 
ment), having an independent volatile fuel, supplied without a wick 
to an Argand burner, where it burns in an open, semi-directed flame, 
but with no glass chimney surrounding it. The fuel pressure is main- 
tained constant by siphon action of the heavy vapor at a constant 
head through a constant opening. Its atmospheric correction for- 
mulz have been determined and for constancy and reproducibility it 
is equal to any flame standard. It is not so much affected by drafts 
as a wholly open flame. Costs $80; burns pentane costing $3 per gal- 
lon ; a gallon maintaining the standard flame for a period of about 48 
hours’ continuous light. 

It has been adopted as the standard of light by the following bodies 
(all English) : 

Engineering Standards Committee, includes (a) Institution of Civil 
Engineers ; (b) Institution of Mechanical Engineers; (c) Institution 
of Naval Architects; (d) Iron and Steel Institute; (e) Institution of 
Electrical Engineers ; National Physical Laboratory; London Gas 
Referees ; Institute of Gas Engineers. 

Defects.— Cost of fuel ; difficulty of storing it; difficulty of getting 
it transported, and added insurance risk. 

Out of 32 companies using the pentane lamp, 5 companies report 
them unsatisfactory. 

Of each of the above standards using an independent supply of fuel, 
it may be said in general that about 20 minutes are required from the 
time of lighting until the standard is ready for use. A 

(G) Jet Photometers.—While jet photometers are used in some gas 
works as a criterion by which to judge of the quality of the gas made, 
they are not, in the true sense of the word, photometers. 


The Unit.—The unit of light that has been generally adopted in 
this country is the British standard candle; not a British standard 
candle, but the British standard candle ; that is, the average of all the 
British standard candles made under the Gas Referees’ notifications. 

It is stated in Appendix D that the intensity of the light from the 
British standard candle since the notifications were promulgated was 
deliberately changed by the London County Council. This introduces 
the possibility of the British standard candle of one decade having a 
different value from that of another. The unit of light should be an 
absolutely fixed quantity. It should be uninfluenced by atmospheric 
conditions, geographical location or local prejudice. The individual 
sperm candle is a standard and not the physical representation of the 
Unit. If it is used to represent exactly the intensity of the Unit, it 
introduces errors that cannot be gauged and that will sometimes put 
the manufacturer of gas of a required candle power in a false position. 

While gas photometry is now about 60 years old, we have not yet 
adopted a scientific national unit of light. England has, and Germany 
has, and the English and Germans do not agree. Surely the time is 
ripe for the photometrists of the United States, both gas and electric, 
to get together on this question. 

The Illuminating Engineering Society have appointed an Inter- 
national Committee on Nomenclature and Standards, of which our 
honored fellow-member of this Institute, Dr. A. C. Humphreys, is 
Chairman. Dr. Humphreys has appointed a sub-committee to confer 
with the committees appointed by the other Associations interested, 
for the purpose of agreeing upon a value for the National Unit of 
Light. 

It will occur to all that the definition of any theoretical unit avails 
little if there can be no practical way of exactly reproducing it singly 
or in multiple. This difficulty has been overcome, and in the electric, 
low-voltage glow lamp, of exactly constant voltage, we have a cus- 
todian of the Unit that may with care be carried to any distance with- 
out change and can be maintained for an indefinite time. 

Having adopted a unit of light, it would seem that the archives of 
the National Government would be the proper repository for it, just 
as it is for standard units of length and volume. 

The Bureau of Standards, of the Department of Commerce and 
Labor, could furnish to the laboratories throughout the United States 
electric glow lamps, certified to as to their value in terms of the unit. 
Such laboratories, or the Bureau of Standards, could then give to the 
lamp used by the gas companies in their photometrical work their 
proper value when burning under normal condition in the terms of 
the unit. 

The Committee recommends that the Institute take a lively interest 
in this subject of the determination of the Unit of Light. Our brother 
association, the English Institute of Gas Engineers, by resolution has 
made the unit of light equal one-tenth the value of the Harcourt 10- 
candle pentane lamp, at the National Physical Laboratory, and the 
other English Societies and Committees have followed suit. 

The American Society of Electrical Engineers, Committee on 
Standards, have adopted the following rule on Standards : 


‘* Section 11, Article 142: The luminous intensity of sources of 
light is expressed in candle power. The unit of aaa power should 
be derived from the standard maintained at the National Bureau of 
Standards at Washington, D. C., which standard unit of candle 
power equals 100/88 of the Hefner unit under Reichsanstalt standard 
condition for the Hefner.”’ 


Would such a value of the unit be satisfactory to the American 
Gas Institute? zs 

The International Incandescent Photometric Commission, appointed 
at the time of the World’s Fair at Paris, met in Zurich in 1903, and 
formulated plans for a separate determination in England, France 
and Germany of the ratios existing between the Hefner, the Carcel 
and the Harcourt pentane lamp. At their meeting in 1907, the ratio 
of the intensity of the Hefner lamp to that of the Harcourt was de- 
clared to be, Harcourt pentane = 10.95 Hefners. 

The English Institute of Gas Engineers and the English Engineer- 
ing Standards Committee declare that the English candle equals one- 
tenth of thé Harcourt pentane lamp, or 1.095 Hefner. The American 
Society of Electrical Engineers have adopted the German relation of 
the Hefner to the candle, in which the candle equals 1.14 Hefner. In 
other words, the unit of light adopted by the American Society of 
Electrical Engineers is 4.1 per cent. greater than the unit of light 
adopted by the English Institute of Gas Engineers. 

It is this point that has been determined by the International In- 
candescent Photometric Commission when they adopted the relation 





between the Harcourt and the Hefner lamp. 
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APPENDIX ‘‘A.” 





Part I: THz ARRANGEMENT OF THE 
PHOTOMETER TO COMPARE VITIA- 





TION EFFECTS UPON STANDARDS. 
In making the comparative vitia- 
tion tests between the gas flame and 
various standards, a V-shaped com- 
parison photometer was used. This 
was constructed by attaching rigidly 
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to the table of a regular 100-inch bar, 
another wing table of the same 
height, shown in plate V, Appendix 
A, at an angle of about 40° with it. 


33-9 
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Upon this wing a photometer track 
and 100-inch scale were mounted. 

The lines joining the light centers 
on the 2 bars thus converged at a 
point ; and at this point was placed a 
low voltage incandescent electric 
lamp, unaffected by atmospheric 
-changes, which served as a standard 
light for both tables. It became the 
left hand light on one table and the 
right hand light on the other. 

The two lights under comparison 
were placed in position, one on the 
opposite end of each bar from the 
above standard, and the operator 
standing in the angle between the 
tables made his disk settings alter- 
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nately on the regular bar and on the 





wing bar. 

The chemist made his determina- 
tion of water vapor and carbonic 
acid content on a table placed at a 
point midway between the two flames 
being vitiated, and there is every 
reason to believe that in the closed 
room this vitiation was equally felt 
by both flames. 

A sketch is attached showing the 
V photometer. Sufficient and suit- 
able screens were, of course, placed 
to exclude all reflected light. 

It was impossible to present to each 
of the two disks that position of the 
filament in which it had been stand- 
ardized ; but so long as the light in 
each direction was maintained con- 
stant, our purpose to find the varia- 
tions of the lights tested was effected. 

In some of the tests, in order to 
secure a higher degree of vitiation, 
from 12 to 15 cubic feet of gas per 
hour were burned through a Flet- 
cher type of Bunsen burner. 
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Part Il: COMPUTATION OF THE 
Amount oF Atk NECESSARY TO SouF- 
FICIENTLY VENTILATE THE PHOTO- 
METER Room RECOMMENDED. 
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Following is the computation of the normal vitiation of air in a 
room when two adults, one 5-foot gas flame and one 10-candle pentane 
flame are present: An adult averages 20 respirations per minute, in- 
haling some 30 cubic inches of air each time, thus, 20 x 30 x 60 + 
1,728 = 21 cubic feet per hour of air exhaled. The air exhaled con- 
tains 4.3 per cent. of carbonic acid ; therefore, .043 x 21 = .903 cubic 
feet of carbonic acid per hour. 

The average of several authorities gives .71 cubic feet of carboni 
acid per hour and .091 pounds of water vapor per hour as the product 
from one person. 

By figuring the products of combustion from 5 cubic feet of illu- 
minating gas of average quality as shown by analysis, the carbonic 
acid yield would be 4.4 cubic feet and the water vapor yield 5.1 cubic 
feet. 

Assuming the use of the pentane standard, in each hour there is 
consumed one-sixth of a pint of liquid pentane, which vaporizes into 


.571 cubic feet. Upon combustion this produces 2.87 cubic feet of car 
bonic acid and 3.43 cubic feet of water vapor. 
Hence we have as products of combustion from the two flames and 


the two persons per hour : 


Carbonic Acid. 
Cubic Fee . 


Two persons ........ nh taken Se Cicwnall 
Five cubic feet of gas 
0.571 cubic feet pentane vapor 


Water Vapor. 
Cubic Feet. 


4.00 
5.1 
3.43 


12.53 


The purpose of ventilation in this case is to maintain the atmo- 
sphere in the photometer room of such purity that there will be 
present not more than 6 parts of carbonic acid in 10,000. 

The greatest factor in the vitiation of flames is the water vapor con- 
tent of the air, and it would seem that our aim in ventilation should 





be too keep down the excess of that. It is found, however, that a 
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omputation on the basis of keeping 
down the carbonic acid content is 
large enough to include the water 
vapor removal as well. 

A total of 8.77 cubic feet of car- 
bonic acid is produced per hour. 
This is equivalent to that produced 
by a = 12.3 

7 71 
persons. Kent (page 528, 1904 edition) 
gives 3,000 cubic feet of external air 
per hour per person as necessary to 
maintain a purity of six parts of car- 
bonic acid to 10,000. 

Hence it is necessary to provide 
123 x 3,000 = 36,900 cubic feet of 
external air per hour for the room 
mentioned above. 





APPENDIX B. 


ABSORPTIVE ACTION OF WATER UPON 
BENZENE VAPORS. 


An experiment was conducted to 
determine the absorptive action of 
water at different temperatures upon 
the benzene vapors in a gas, such ac- 
tion being shown by variations in the 
candle power. 

Arrangement of Apparatus.—Two 
correct ;'5 cubic foot wet meters were 
used, supplied with a mixed gas from 
the same pipe. This gas had been 
subjected previously toa temperature 
of 35° F. 

The meters were filled with gas 
saturated water and were placed 
in a water bath, the temperature of 
which could be controlled. The gas 
from meter A was led to the right 
end of the bar, A to R, and that from 
meter B to the left end of the bar, B 
to L. (See sketch. Appendix B, 
Plate 1.) 

As the gas had already been sub- 
jected to a temperature of 35° F. in 
the distribution main, a loss in candle 
power in the meter and its water could 
not be attributed to condensation by 
cooling. It is due instead to the in- 
creased absorptive power for benzene 
vapors of the water as it was cooled. 

To show this most readily, the ex- 
periment is arranged in parallel 
columns, the steps in the experiment 
being shown at the left and the re- 
sults at the right under similar para- 
graphs. 


Steps in Experiment. 


1. Keep both meters at 70° F., 1, 
and pass gas through both 
until candle power from each 
shows equal. 


2. Gas being shut off from B., 2. 
reduce its temperature to 40° 
F.; A continuing to pass gas 
at 70° F. Then compare c.p. 

3. Again raise temperature of 3. 
B to 70° F. while its gas is 
shut off; A still passing gas 
at 70° F., then compare ce. p. 

4. Gas‘ being shut off, reduce 4. 
temperature of B to 55° F. ; 

A still passing gas at 70° F., 
_ then compare c. p. 


ViTiation. S-22-07 
Panvane Vs. Baswrr Ve. Brace 
Bono Crmatnam & Srencen 


% Loss Canna Power 


ViTIATION. 5-28-07 
Gas va Buuorr vs. Evecrac 
Creerram @ Srencan 


% Loss CAne.e Powsn 


% Less Cano.e Powen 


pw Loss Caneie Power 
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Creattam & Spencer. 
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VITIATION. 7-11-07 
Beagerton v6. Evecrric 
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% Loss CANDLA Powsn 
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Results. 


A constant relation was es- 
tablished between the candle 
powers from the two sources, 


APPENDIX C. 


RULES TO BE OBSERVED IN TAKING CANDLE POWER. 
1. On beginning each day’s work, make a thorough inspection of 


B all testing apparatus to see that it is in working condition. 


res . 9763. 

The candle power of B dropped 
7 per cent. at once and took 
one hour to recover under | US¢4) : 
these conditions. 


The candle power of B at once 
rose to 9.5 per cent. above 
A, and returned to normal 
after 45 minutes. 

The candle power of B drop 
at once to 4.7 per cent. below 
normal; recoyered in 30 
minutes, 





funnel, 


part is out of adjustment, correct it before making any determination 
involving the use of that part, and enter such fact in the daily report. 
The inspection will cover the following points (if pentane lamp is 


a. Chimney centered, and when cool 47 mm. above burner. 

b. Lamp vertical, as shown by spirit level; bob properly hung. 

c. Lamp bob on 30-inch line; exposed flame at height of disk and 
conical shade admitting full weight on disk. 

d. Pentane showing in sight glass of saturator box. 

e. Meters level ; no leaks at connections. 

f. Water level at proper height in gauge glass and no water left in 
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5, Pentane will be carried to the lamps in closed metal can 
only. During the filling the lamps will not be lighted. 

6. The temperature of the gas after its delivery into th. 
photometrist’s care for testing shall, under no circumstances 
be cooled below the minimum temperature which it had reache: 
before delivery to him. 

7. Report blanks should be provided, and with ample spac: 
left for remarks. A schedule of hours for reading should } 
strictly adhered to. 

A system to follow and an orderly habit on the part of th: 
reader are strong guarantees of good work. To this should |. 
added intelligence, alert to detect an unusual result and tv 
quickly set about discovering its cause. 

8. Records should be kept neatly, legibly and fully. 

9. It should be the aim of every reader to thoroughly maste: 
the scientific and mechanical principles involved in the deter 
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mination of correct candle power. 

We will now go through the entire process (A) of standard 
izing an Elliott lamp versus candles, and (B) of reading the 
candle power of a flat gas flame against a 10-candle pentan: 
lamp for an official determination. 


(A) Standardizing an Elliott Lamp. 

1. Thoroughly clean the chimney and select the side to be 
exposed to the disk. 

2. Place a dry wick in the burner and turn the regulator 
up and down through the full length of the wick to make sure 
that it moves freely in its channel. 

3. Place the sheet brass pattern over the head of the wick and 
with a pair of sharpshears trim carefully to the intended form. 

Singe the head of the wick to free it from fluff and irregu 
larities so as to obtain a smooth, even top. 

4. Fill reservoir of lamp with Pratt’s Astral Oil, invert it in 
place ; fix the burner in position and set the wick flush with its 
channel. 

5. Allow 5 minutes for the wick to fill its capillaries. In the 
meantime place the lamp in the position of the working 
standard with the wick in line between the 30-inch plumb lines 
and at such elevation that the center of the diaphragm will 
be at the height of the disk center. 








g- Meter hands tight and without motion when gas is stopped by 
placing thumb over burner pillar. 

h. Disk and mirror glasses clean ; disk vertical. 

i. Axis of rotating disk plumb above pointer. 

j. Gas flame on 30-inch line; bob properly hung; flame broadside 
to and at height of disk. 

k. Get tip not injured or clogged and no leaks around it. 

1. Meter inlet governor regulating pressure to 15-tenths. 

m. Meter outlet governor in action and diaphragms pliable. 

n. Center of scale plumb above center line of table. 

o. Light screen so placed on bar as to prevent all reflected light 
reaching the disk, but excluding no part of flame being com- 
pared. 

p. Clock and its equipment in order. 

q. Hygrometer glasses clean and properly supplied with fluid. 

r. If cooling coil is used, see that temperature is normal. 

2. No readings for purposes of record shall be made until the gas to 
be examined shall have been purging its meter for an hour; nor if 
the water in the meter be fresh until it shall have been saturated with 
gas for 5 hours; nor until the pentane lamp has burned at normal 
height for 15 minutes; nor until the test burner shall have been 
lighted for 10 minutes. f 

If a portable photometer must be used and in a new location and the 
water in its meter has been once saturated with gas of different qual- 
ity, then 3 hours must be allowed for the pipes and the meter to 
become saturated with the gas of new quality before its candle power 
is taken. 

3. No reading for record shall be made during less than 2 revolu- 
tions of the meter hand within the normal rate of flow, and with 4 
settings of the disk, 2 direct and 2 reversed. Readings for official 
purposes should be made during 5 revolutions of the meter hand and 
with 10 settings. 

4. Quiet and silence will be preserved during the test, and after the 


6. Light the wick ; place burner cap and screen with chimney 

mounted and side selected toward the disk. Regulate the flame for a 

few moments until the fuel supply is uniform, when the flame height 

may be fixed. The flame should have an opproximately level top. 

It should be set not more than }-inch above and parallel with the 
upper edge of the diaphragm and when so set should present a 

luminous whole tu the diaphragm, save the blue flame at the bottom. 

If it does not meet these conditions the chimney must be removed 

and the wick readjusted or trimmed. The tendency will be for the 
center of the flame to rise too high. In this case, it may be well to 
cut the top of the wick even a trifle concave. 

7. When the flame is correctly shaped and regulated, it should so 
burn for 20 minutes before the test begins, and a final setting across 
the plumb lines should be made to see that the flame is 30 inches dis- 
tant from the bar center. 

8. Candle.—If long candles are used, one should be cut in half, its 
cut ends pared to a cone shape, mounted in the balance at the opposite 
end of the bar and lighted. These may be burning while the Elliott 
lamp is making ready. They should burn until the wicks project a 
bright red tip to the edge of the flame and there is a regular cup the 
full diameter of the candle, said cup being fairly dry. There must 
be no loose or cut strands to mar the flame’s shape. The candles 
should then be rotated until the curvature of each wick makes an 
angle of 45° with the disk, and 90° with the other, one curving to- 
ward the disk and the other away from it. 

9. See that the knife edges of the balance are clean and recesses 
free from dirt; also that edges are properly placed. See that 
the beam pointer does not touch the scale and that it moves 
freely. 

10. When the candles and Elliott lamp have both arrived at the 
proper condition and the air in the room is pure and quiet, so adjust 
the candle flames that their vertical axes are 30 inches distant from 
the bar center, move the beam counterweight to a position near 
equilibrium, and make a final delicate adjustment of the counter- 


room has been thoroughly ventilated and the door closed, sufficient | weight by means of the serew nuts attached to it, in such a way that 


time for subsidence of all drafts will be allowed before the test pro- 


the beam will soon fall. As the pointer passes the zero mark on the 





ceeds, 


scale, start the timer and immediately placej@40 grain weight in the 
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scale pan under the candles. This again raises the pointer to the top 
of seale. 

11. Ten readings should now be made at exact intervals of one 
minute, beginning 15 seconds after the clock was started. Readings 
should be made by placing the disk near the point where its two sides 
are equally illuminated and then gradually decreasing the oscilla- 
tions to the right and left of the proper position until the pointer 
stops at the point of equality. Record the reading at once. Care 
must be token not to mistake differences in color of light for differ- 
ence in intensity of illumination. 

After five readings the disk is reversed; the candles should burn 
between 94 and 10} minutes to consume the 40 grains. After the 
tenth reading, watch the pointer carefully for its falling. As the 
pointer passes the zero mark, stop the clock and record the time 
elapsed. If it be exactly 10 minutes, the consumption is normal and 
the average reading on the bar multiplied by 2 (the number of can- 
dles) gives the value of the Elliott lamp. If the time is not 10 min- 
utes, the correction for sperm consumption is proportional, thus : 


Observed seconds a 
600 seconds 


Observed reading 





~ Corrected reading 
600 x Observed reading 
Observed seconds 

















or, corrected reading = 


EXAMPLE. —If the average of ten readings was 4.91 and the observed 
seconds were 584, then 
Corrected reading = ole on = 5.044 
584 
This is the value of the Elliott lamp in terms of the two candles. 
Multiplying by two, therefore, we obtain 10.09 candles as the value 
of the Elliott lamp. At least two such determinations should be made 
to assign the temporary daily value to the Elliott lamp. 

When extinguishing the candle flames, first hold a piece of sperm 
against the red tips to quench them and then blow out. This avoids 
a disagreeable odor. Remove candle balance. 





(B) Determination of Candle Power on a Flat Flame Burner 
Versus the Pentane Lamp. 

1. Should the pentane lamp have been authoritatively standardized, 
the value so given will be used ; but in case it has no value assigned, 
then it should be set up in the position of the working standard and 
its value determined in the same way as just described for the Elliott 
lamp, except that the value, being of a more permanent nature, should 
be the result of at least 30 determinations, using 6 pairs of candles ina 
pure atmosphere of normal humidity. 

It ought not to be necessary to restandardize this lamp oftener than 
once per year, unless some change of parts or accident requires it. 

The assigning of a value through candles, as above suggested, will 
rarely cause a wide departure from the 10-candle value which is nor- 
mal to the lamp, but lacking certification, and there being always a 
possibility of a defect in the making, this check is a helpful precau- 
tion. 

2. Placing Lamp.—The lamp, with all cocks closed, is so set in the 
position of the working standard, that the bob properly hung below 
the burner will be 30 inches from the center of the scale; and the 
center of the flame. when adjusted, will be at the height of the disk 
center and the gas flame center. The verticality of the burner and 
chimney is then secured by adjusting the screw legs of the tripod un- 
til the spirit level on the horizontal platform shows level in all posi- 
tions of rotation. The position of the lamp should now be changed 
so that the burner bob is again exactly over its cross line. 

When standardizing, it is well to check the accurate distance of the 
burner itself by turning the flame low and sighting across the plumb 
lines, altering the longitudinal position of the leveled lamp until the 
flame is visually bisected. 

3. Filling.—Open the inlet and outlet cocks on the saturator box 
and the drip cock at the bottom of the vapor tube. With no flame 
near, pour pentane from the metal bottle into the funnel until the 
saturator is about two-thirds full, as seen through the sight glass. 
Then close all cocks. 

4. Remove the conical shade to see that the inlet chimney is con- 
centric with the other and with the burner and that the mica window 
is turned away from the disk. If these conditions are as just said, 
then loosen one chimney centering screw and insert between the 
chimney and the burner the 47 mm. block; then tighten the screw 
again until the chimney is held firmly in place and remove the block. 

Replace the conical shade and so rotate it that the light port opens 
fair toward the disk, The lamp is now ready for lighting, 








5.—Lighting.—The regulating cock being closed, open first the out- 
let cock on the saturator box ; then open the drip cock. At or above 
60° F., it is likely that vapor pressure will have accumulated in the 
saturator. The drip cock will permit its release and fill the tube with 
vapor ready for the siphon action upon which the supply of fuel de- 
pends ; and, furthermore, discharge the excess vapor below the posi- 
tion of the flame. 

The inlet cock is then opened to establish atmospheric pressure in 
the saturator and the drip cock is closed. Light a match and hold 
over, but not touching, the steatite burner. Gradually open the regu- 
lating cock, when the vapor will ignite gently if feeding properly. 

Should there at first be an excess of air in the burner, the flame will 
burn with a greenish center, and as the proper proportion of the mix- 
ture is obtained, a small explosion will take place, extinguishing it. 
Re-light at once without changing the regulating cock, when the 
flame will burn normally. 

Its shape at first will be truly conical, but as the hot air inner feed 
increases, the cone will be bulged and its top will open into a ring. 

6. Regulating.— During the 15 minutes while the flame is maturing, 
or the lamp reaching a thermal equilibrium, the flame should be, 
from time to time, regulated to the height of the crossbar. If it be too 
low, it will take longer to mature ; if it be too high, it will smoke the 
chimney. When the flame remains steady and it is time for the read- 
ing, set its height as follows: Move the disk box near to the lamp ; 
stand in rear of the lamp, looking first in at the mica window and 
then past it at the reflection of the flame front in the disk glass. 
Lower the flame top below the chimney. When it is perfectly quiet, 
slowly raise it until its reflected image shows wholly luminous at the 
base of the chimney. This is the position of maximum intensity of 
the flame. A further rise of } inch will not materially affect the 
value of the lamp. The flame top draws to 3 luminous points. If the 
lamp is free from drafts and the air is pure, the flame height will be 
approximately correct when these points are at the height of the cross- 
bar on the American lamp. The lamp is now ready for use. 

7. The precautions to be used before the testing of gas, as set forth 
in the above rules, having been followed, the flat flame is swung into 
the position of the test light, flame at right angles to the bar and 30 
inches distant from its center, as shown by the correct position of the 
bob. 

8. The meter inlet pressure, being maintained constant at 15-tenths, 
set the rate of flow of gas so that the time of 1 revolution of the meter 
hand falls between 58 and 62 seconds. 

9. Both gas and pentane flame being normal and the air in the room 
pure, the test may now begin. 

As the meter hand passes the ‘‘5” mark on the dial, start the clock. 
Ten readings will be taken, reversing the disk after the first 5. An 
interval between readings of 4 minute will be preserved, beginning 
15 seconds after the clock starts. 

The clock will be stopped at the end of 5 revolutions of the meter 
hand. Observe the temperature of meter and the barometric pressure. 
We will assume the following data: 


Average of 10 readings ........++e+0+5 = 2. 17 

Value of pentane lamp............+++: = 9,93 

Temperature of meter..........+++++++ = 7 F. 

Barometer. ....ccccccccccccccccsececes = 29.65 
309 

Rate of flow... ...cccccccsccess = —— = 61.8 secs. 


o 


Using the candle power computer, we.set the temperature (72) oppo- 
site the barometric pressure (29.65) and clamp the middle scale; then 
61.8 seconds opposite 9.93 (the value of the standard) and clamp the 
inner scale ; then opposite the observed reading (2.17) we find the cor- 
rected candle power 23.2. ye 

Should there be no computer, the formula for calculation is as fol- 
lows : 

Sshx V 


—.__.—, where § is the value of the 
F x Bid 


Corrected candle power = 
standard, R is the average reading, V is the normal rate of consump- 
tion in cubic fet per hour at 60’ F. and 30 inches barometer, V” is the 
observed rate of consumption in cubic feet per hour at observed tem- 
perature and pressure, and where F. is the multiplication factor for 
correcting volume at such observed temperature and pressure to nor- 
mal volume. 

Our data, however, has not included the rate of consumption, but 
instead it has shown the observed time (T’) of passing a given quantity 





of gas as compared with the standard time (T) in which such quantity 
should have passed. 
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vy =F and we may substitute this latter fraction in 

the foregoing equation, so that 

SxBx FE 

F xT 

9.93 x 2.17 x 309 
.957 x 300 


Therefore, 


v 


correct candle power = or substituting value 


correct candle power 





= 23.19 


On page 181 of the Appendix to the Proceedings of the American 


Gas Light Association Meeting in 1905 will be found Mr. J. B. 
Klumpp’s ‘‘ Notes on the Effects of Humidity on the Pentane Lamp.” 

If it is desired to know the absolute illuminating value of the above 
gas it will be necessary to correct the value of the pentane lamp for 
humidity, and it may be done in the manner there shown, in which 
case the new value will be used in the above formula. 

For the purpose of obtaining the humidity a very satisfactory wet 
and dry bulb is one called the ‘Sling Psychrometer,” used by the 
United States Weather Bureau. It costs about $5. 

As the air in a photometer room is very quiet, and as it is necessary 
for the ‘correct registration of a wet bulb thermometer that the air 
should flow past it, the whirling motion of the above instrument ac- 


complishes this purpose. 
P P {To be Continued, 





| upon gas and electric lighting engi neers quite freely in recent times 
The result is that practically all of the drinking fountains in up-to 
po centers are arranged with lights so as to be as useful during th. 
dark hours as when the sun’s rays put darkness to flight. 

| Your correspondent, in speaking with superintendents of parks 

| streets and general public places concerning this matter, was informe: 
| that facilities for lighting drinking places, watering troughs, etc., ha 

| been and were being planned in many places. 

Fig. 2 shows the plan used in some cases. The main is fapped jus 

| below, or beside, the stand with a pipe reaching from the main to tli: 
| cluster of globes at the lighting point of the fountain ; asa rule this 
lighting point is on the extreme top. In some instances the globes of 
light are distributed in a semicircle or complete circle about the top 
of the spire. Often there is but one lamp, and that is at the top; the 
project of having 2, 3 or more lamps with globes isthe best. A cluster 
of 3 to 5 globes with gas jets is always pleasing to look upon from the 
distance. Again, I found that in some of the lighting equipments 
common house gas was used in ordinary jets. I noticed that a num 

ber of fountain lights were the result of burning patented combina 

tions. Carbide gas lights are common for this purpose, the acetylene 
current being generated in a tank adjoining the park. The ‘‘ white ”’ 
lights, made by using the vapor of gasoline or kerosene on mantels, 
are likewise employed with varying results, but of all, the common 
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Lights for Drinking Fou 
— 
[Communicated by ‘‘ ENGINEER.’’} 


The thoughtful ones in beneficial societies and humane individuals 
as well, that are liberally distributing public drinking fountains 
throughout the country, are assisting in building up a department of 
the exterior lighting business which heretofore has not been very ex- 
tensive. The public works departments of a great many of the larger 
cities and towns have also taken the matter of the lighting of drinking 
fountains in hand, and this move, too, has increased the demand upon 


ntains. 


lighting engineers for systems of providing illumination for watering | 


fountains where man and beast can get water at night at the public 
expense. 

In former times men and animals were supposed to fumble about 
at night and get a drink from a park or street fountain as best they 
could. While the plaza and street fountain could be readily used in 
the daytime, at night, oftentimes, when darkness prohibited the use 
of certain watering supplies, due to lack of systems of lighting, drjnk- 
ing was indeed difficult. There are thirsty people and animals at night 
as well as in the daytime, of course, hence the persons who are inter. 
ested in furnishing the water supplies gratuitously have been calling 


| ees) 


figs 











gas arc seemed to me about the best. In fact, these gas arcs are use 
more extensively than the other kinds. Electrical lighting may be 
found also. Really the complete circle of lighting is quite thoroughly 
covered in the different schemes for furnishing lights for the drinking 
fountains in use in the parks, streets and other public places. 

In new work, the pipes carrying the gases are usually incased in- 
side the spire, for many of the spires are hollow metal and the pipe 
can be carried inside very readily. Cement posts are coming into 
favor for this service, the hollow interior being made to suit a line o! 
pipe. 

I observed, in some of the public drinking fountains, that instea: 
| of carrying the light above it was carried below. The bottom of thi 
| fountain thus lighted is made of heavy glass. Thick bottle glass i 
| transparent, hence, if there is a strong light below, the person takin: 

the water is able to see through the basin and water. The arrang‘ 

ment is made, as in Fig. 2. The thick glass bow] is adjusted in pos! 

tion in the stone casing of the fountain. The flowing water is th: 
same as in the regular fountain and the drip is the same. The ligh' 
is adjusted immediately below the middle of the bowl. While almos 
any type of strong light would do, the sample fountain that I saw 
| was lighted with an oxy-hydrogen gas jet. The hydrogen was gen 
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erated from an ether saturator, and the oxygen from a tank of pre- 
pared gas. The two gases combined in the burner, through the two 
pipes, and the united gases on the lime created an intensely white 
light. This lime light very freely and clearly lighted up the bottom 
of the fountain, below the glass bowl. The light striking through 
the water showed the clearness of the liquid, and at the same time 
partially lighted the vicinity. These specially lighted fountains, are, 
of course, for exceptional circumstances. I also notice that the auto- 
mobile people have been the cause of getting up some lights, not par- 
ticularly for the illuminating of water fountains, but of oil fountains, 
as illustrated in Fig. 3. There we see a cask of oil elevated on a plat- 
form ; they have it so arranged nowadays that tickets to oil supplies 
can be purchased. These tickets are made with a metallic edge which 
just fits into a slot in the oil supply contrivance along the lonely road. 
Hence an autoist desiring some gasoline while on the road, applies 
his key and draws the necessary quantity, for which he has paid at 
the office. In order to have these road supply stations lighted, the 
lighting engineers have been called upon to install globe lights or 
other forms of lights after the plan shown in the cut. Ordinary gas 
jets are usually used. In some places gas ares are installed. 

Fig. 4 is a sketching of one man’s idea of how a drinking place 
should be furnished with light; that is, there should be an abundance 
of it, so that every person when drinking water ought to be supplied 
with ample light, so that the liquid can be seen readily. A series of 
globes, arranged as in this cut, furnish an abundance of light for the 
purpose. Solid glass tanks, with a row of lights fixed below, are not 
unusual in these days. One of these glass tanks with the lights burn- 
ing is shown in Fig. 5. It is simply a hollowed glass tank, with the 
side grooved out for the installation of the row of jets. These jets 
diffuse the light through the glass and the water contained in the 
bow] is illuminated. ey enn 

The Lloyd Gas Scrubber. 
eee aia, 

On July 23d U. 8. Letters Patent were granted to Mr. E. F. Lloyd, 
Detroit, Mich., for new and useful improvements in gas scrubbers. 

Using the words of the specification, this invention relates to im- 
provements in apparatus commonly known as gas scrubbers for re- 
moving ammonia, carbonaceous matter, sulphurous compounds, etc., 
from gas, and which acts through the affinity of ammonia for water. 

The various valuable constituents of the gas, as well as ammonia, 
have a strong affinity for fresh water, and, therefore, when water is 
used in any great quantity, the gas is deteriorated by being robbed of 
these valuable elements and the resulting ammoniacal liquor is very 
weak, requiring an expensive distillation process to make it market- 
able. 

The prime object of this invention is, therefore, to effect the removal 
of all of the ammonia from the gas with the use of a minimum amount 
of water and to provide an apparatus for the purpose, the construction 
of which is such as to obviate the necessity of making the device of 
excessive height and thus expensive and inconvenient to operate and 
house. 

A further object of the invention is to provide a simple construction 
which may be easily cleaned and refilled and which requires but little 
power to operate, the device also having the several advantages of the 
particular construction, arrangement and combination of parts. 

Fig. 1 is a side elevation of a device embodying the invention ; Fig. 
2 a vertical section of the same. 

As shown in the drawings 1 is a vertical cylindrical shell divided 
into a series of chambers by water-tight bottom partitions 2, each hav- 
ing an axial opening into which is fitted an overflow thimble or pipe 
3, extending upward within the bottom of one chamber a short dis- 
tance to maintain the ammoniacal liquor therein at the height of said 
thimble and projecting downward a very short distance into the top of 
the chamber below, said downwardly projecting edge 4 being serrated 
to assist in breaking up the stream of gas as it flows from the lower to 
the upper chamber. 

Just above the upper end of each of the two thimbles is removably 
supported, by an angle iron ledge 5 on the outer wall, a grid 6 formed 
of transverse slats, and a similar grid is provided in the upper chamber 
near its upper end, and another in the bottom chamber just above a gas 
inlet opening 7 in the sidewall of said chamber. Upon each of these 
grids is a quantity of light, porous material 8, such as coke, excelsior 
or other suitable material, through which the gas may pass freely, 
and in passing be divided and brought into contact with the water 
contained in said material, which water is introduced into the upper 
end of the casing or column by a supply pipe 9, and, working down 
through the material to the bottom of the upper chamber, overflows 































































































through the thimble in said bottom and so passes on down the column 
to the bottom thereof where it is carried off through a pipe 10. Upon 
entering, the water passes into the open, funnel-shaped end of a ver- 
tical pipe 11, supported in a suitable bearing and adapted to be re- 


gear on the end of a shaft 13, extending outward through a bearing in 
the sidewall of the chamber, receiving motion from a vertical shaft 14 
connected thereto by bevel gears 15. On the lower end of this vertical 
pipe is a transverse, perforated pipe 16, into which the water passes 
from the vertical pipe and from which it escapes through the perfora- 
tions therein as the pipe is revolved, and is distributed evenly over 
the surface of the scrubbing material 8 below. Opening through the 
side of the chamber above said material is a gas outlet 17. 

In order that the scrubbing material below that which is wetted by 
the rotary sprinkler may be kept thoroughly saturated without the 
necessity of introducing large quantities of water, a draw-off pipe 18 
leads from the bottom of each chamber to a suitable pump 19, and the 
liquor thus drawn from said bottom is forced by said pump through 
a pipe 20 leading into the same chamber above the scrubbing material 
therein and is sprayed through a nozzle 21 on said pipe at the axis of 
the chamber, upward in a flaring spray against the bottom of the 
chamber above, upon which bottom it collects in drops and falls ver- 
tically downward upon the scrubbing material. There is preferably 
a separate pump for each chamber, so that the liquor in each chamber 
will be kept separate from that in the outer chambers, it being of 
varying strength in the different chambers, and these pumps are all 
driven from a common driving shaft 22 by means of pulleys and belts, 
or otherwise, said shaft being driven by any suitable engine or motor 
23. The vertical shaft 14 for actuating the rotary sprinkler is also 
driven in any suitable manner, as by a belt 24, from the engine or 
driving shaft. ~ 
In Figs. 3 and 4 a construction is shown in which the thimble 3 is 
dispensed with and an overflow flange 25 secured to the upper side of 
the bottom around the opening, and a rectangular perforated plate 26 
is supported beneath the®pening in the bottom at a distance below the 
same by a rectangular frame 27, formed of angle iron secured to the 
underside of the bottom. The liquor sprayed from the nozzle below 
strikes this plate and the gas in passing through the perforations 
therein is divided into thin streams and is brought into contact with 





the liquor adhering to the plate. 


volved therein by a bevel gear 12 on said pipe in mesh with a similar 
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The ammonia laden gas enters the bottom section of the column 
through the inlet opening 7, and in passing upward through the grid 
and scrubbing material in this section is thoroughly diffused and 
brought into contact with the ammoniacal liquor which is constantly 
passing downward through said material. In passing upward it is 
brought to the center of the chamber in order to pass through the 
axial opening in the bottom, and thus passes across and through the 
spray issuing from the nozzle and also through the down-pouring 
drops falling from said bottom. In passing upward through the sec- 
tions above, the gas is subjected to the same treatment, and finally 
passss through the thin bed of scrubbing material at the top of the 
column which is saturated with fresh water, and thus, by reason of 
the strong affinity of the ammonia for fresh water, all traces of am 
monia are removed from the gas. In this construction only a small 
quantity of fresh water is required, and as the gas passes through the 
ammoniacal liquor contained in the different chambers, so many 
times, by the time it reaches the bottom of the column it will contain 
a large percentage of ammonia. 

The claims of the inventor are : 


1. In a gas scrubber, the combination with a casing formed with a 
series of chambers each having an axial opening in its bottom and 
means for maintaining a height of liquor in the bottom of each cham- 
ber, of a bed of scrubbing material in each chamber, a pipe leading 
from the bottom of each chamber, a pipe extening into each chamber 
above the scrubbing material therein and provided with a nozzle at 
the axis of the chamber, adapted to direct a spray upward and a 
perforated plate supported in each chamber above the nozzle at a dis- 
tance below the opening in the bottom of the chamber above and hav- 
ing a greater area than the area of said opening. 

2. The combination. of a vertically extending, cylindrical casing, 
having a gas inlet at its lowerend and a gas outlet at its upper end 
and divided into a series of chambers by bottom walls each having an 
axial opening, an overflow pipe for each of said openings, a grid in 
each chamber above the overflow, a bed of scrubbing material upon 
each of said grids, a series of pumps, a pipe leading from the bottom 
of each chamber to a pump, and the pipe leading from each pump 
into each chamber above the bed of material therein, a rotary 
sprinkler supported in the upper end of the upper chamber, a water 
supply pipe to supply water to said sprinkler, a motor, a driving shaft 
actuated by the motor, means for transmitting motion from said 
driving shaft to actuate the pump, a vertical shaft a horizontal shaft, 
extending into the casing and geared to the sprinkler and vertical 
shaft, and means for transmitting motion from the driving shaft to 
the vertical shaft. 








Bending Device for Light Iron. 
a ae 
Messrs. H. Weiss & Company are putting on the market a bender 
to shape iron for stiffening cornices, which appeals favorably to sheet 
metal workers on account of its simplicity of construction, ease of 
operation and adaptability to the work intended. The bender makes 
neat, square bends at any angle desired. In Fig. 1 it is shown in its 
closed position, while in Fig. 2 the operator has nearly completed the 
bend. The illustration in Fig. 3 shows the machine open to take out 


Chet Position. The bi ey Open. 

work that has bends at each end and also in order to replace the anvil 
shown at the side. This has one square and one wedge shaped end. 
Of course, when but one bend is desired in a piece of iron the machine 
need not be open, and thus the operation is closely facilitated. Thre 
entire machine is made of steel, with the assembled parts easy of ac- 
cess, and constructed so that it can be readily screwed to a bench or 
table. It weighsno more than 30 pounds. 


Fig. 2 
Bend Nearly Completed. 


ITEMS OF INTEREST FROM VARIOUS LOCALITIES 

Mr. W. A. WILSson, who has acted as Superintendent of the Portag: 
American Gas Company since 1900, has been promoted to the Super 
intendency of the American Company’s plant at Rockford, Ills. M: 
Allen Quackenbush is to take charge at Portage. Both changes lx 
come effective Junuary Ist. 





UnNpER the terms of the contract just made —it is to run for 5 year 
from the ist prox.—between the authorities of Erie, Pa., and the loca 
Gas Company, the latter agrees to perform the lighting of the street 
and public buildings, in as far as that lighting is done by gas, at th 
rate of 5} cents per lamp per diem. 





A CORRESPONDENT in Harrisburg, Pa., writing under date of the 12t! 
inst., says: ‘‘ When the Waynesboro (Pa.) Gas Light and Fuel Com 
pany was originally formed many of the residents ridiculed the ides 
that it could possibly sustain itself, let alone develop into a money 
earner, despite outward happenings and difficulties that would dis 
courage many older and better equipped concerns. However, the 
carpers were wrong, as this plain statement of fact shows. The an 
nual meeting of the Company was held the 10th inst., and the Di 
rectors choosen were: W. B. Stottlemeyer, E. Elben, C. W. Schaibley. 
Jno. W. Clugston, 8. E. Buler, William Middlekauff and M. J. Brown 
The first named succeeds Mr. Brown, whose resignation was regret 
fully accepted. His other important business cares had so grown as 
to prevent him from going on with the Company’s work— he also 
acted as its President - which had gotten to the point to require the 
close services of its officers. The Company further declared a divi 
dend of 5 per cent. out of the net earnings for the past year, and the 
Directors’ report showed that the year was one of unusual demands 
upon the Company’s resources, owing to a fire last summer that did 
much damage to the machinery. In addition to the expenditure on 
damage account extra expense was entailed by the putting down 
of several important stretches of distributing mains, but in return for 
all this the manufacturing and distributing plants are in better con 
dition than ever. The use of gas for cooking and intermittent heating 
is now an important factor in its send out, and the sale on such ac 
counts is being intelligently directed by the Company. I would be 
remiss indeed did I fail to note that in Superintendent John N. Stickel! 
the owners of the Company have a man whose capability has been 
well tried by them many a time.—J. V. M.” 





Mr. ANDREW Hauser has resigned the Superintendency of the 
Beaumont (Tex.) Gas Company in order to engage in business on his 


own account in that city. His successor is Mr. M. T. Walker, of 
Wausau, Wis. 





“L. M. G.,” writing under date of the 11th inst., says: ‘‘ Dear 
JOURNAL : I thought your readers might like to know, especially those 
connected with Companies having good bowling teams, that the Mil- 
waukee Gas Company’s picked bowling team would not turn down 
any challenge for a match game with any comparatively nearby 


Company’s team. Mr. Bryce McAdam can be communicated with 
in this matter.” 





THERE is little doubt that the towns of Whitman, Rockland and 
Abington, Mass., will soon have their demands for a gas supply at- 
tended to. And the one awho is likely to lead them out of the wilder- 


ness of non-gas supply is Mr. P. J. Nevins, the wideawake Manager 
of the Haverhill Gas Company. 





Me. James C. Ernst, of Covington, Ky., has been elected Vice 
President of the Columbia Gas and Electric Company. 





Mr. C. W. Honrer has secured control of the Ocala (Fla.) Heat and 
Gas Company, and will hereafter act as Manager thereof. 





Me. CuareE D. Beverstock has resigned from the service of the 
Keene (N. H.) Gas Company to assume charge as Superintendent of 
the Greenfield (Mass.) Gas Light Company, succeeding Mr. George 
H. Priest. The latter, after a short vacation, will engage in business 
in Covington, Ky. 





Me. F. R. Hetcuinson, owing to the retrenchment policy now un- 





derway in the Public Service Corporation, of New Jersey, retires from 
its service the Ist prox. He has been appointed Eastern Representa- 
tive of the Dangler Division of the American Stove Company, and 
his territory comprises New Jersey, Eastern Pennsylvania, Delaware 
and Maryland. Mr. Hutchinson originally started in with the 
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Peoples Gas Improvement Company, of Trenton, N. J., under the 
tutelage of Mr. Frank D. Moses, and remained in Trenton during the 
amalgamations and changes which resulted in the formation of the 
Public Service Corporation. Since 1904 he acted as Assistant Com- 
mercial Agent, Gas Department, Southern Division, of the Corpora- 
tion, and he leaves its service with a long record of work done worthily 
and well. 





WE are indebted to a correspondent in Greenfield, Mass., for the 
following particulars respecting the ‘‘ opening” of the local Gas 
Company’s office: ‘‘ Showing the largest and most varied stock of gas 
appliances and utensils to be found in almost any New England city 
outside Boston, the Greenfield Gas Light Company opened its new 
office and salesroom in the Kennedy block, the evening of the 9th inst. 
The Company announced that it would exhibit every conceivable gas 
fixture, and it fulfilled its promise, for everything, from the toy engine 
up to the latest type of combination baking, broiling, roasting—and 
a few other things—kitchen range, was there. Demonstrators were 
on Rand to explain the usefulness of the appliances, music by Allen’s 
orchestra delighted the ear of the visitor and refreshments were to be 
had in the form of toast, made on the Company’s rapid-fire toaster 
and served by A. J. Meyer, the firm’s Business Solicitor, whose ac- 
complishments as a chef are only exceeded by his ability to convince 
you that gas is indispensable to home comfort. Handsomely finished 
in light oak, the transformed store impresses one as the best appointed 
in Greenfield. On the east side is installed a massive triple fireplace, 
above whose heavy mantel is a large showcase devoted to the display 
of portable lamp globes of every color and kind. The fireplaces, tiled 
throughout, are equipped with the latest type of gas logs, and fire- 
place sets. The center of the store is given up to showcases, filled 
with every kind and sort of lighting appliances, even to the electric 
bullseye, while hanging from the ceilings are all kinds of house fix- 
tures, polished and brushed brass and wrought iron. Disproving the 
claim that gas illumination is inconvenient owing to the necessity for 
the use of matches, several chandeliers are shown with button attach- 
ments which accomplish lighting and extinguishing without trouble. 
Perhaps, in fact certainly, this closing matter is not pertinent to the 
story, but just to finish the narrative up furtively. The ending is 
this: ‘In the nature of a good omen for the opening of the new quar- 
ters was the arrival, a couple of days before, of a much begrimed 
white kitten who wandered in and made herself at home after finding 
a soft corner under the Manager’s desk. The wanderer was immedi- 
ately adopted under the name of Mascot, and she is now a treasured 
possession of the office. Transformed by a bath into a snow white 
ball of fur, Mascot proudly wears a silver mounted collar on which 
the Company’s name is engraved. She passed Monday evening com- 
fortably, sharing a basket with a bull dog, the possession of Colonel 
Rossman, of Keene, N. H., President of the Company.’ ”’ 





Tuts explains itself, the utterances having been made some days 
ago by Mr. John I. Beggs: ‘‘ The election of Mr. W. V. N. Yowelson 
to the Presidency of the Union Electric Light and Power Company as 
my successor, does not signify that I shall retire from the Presidency 
of the United Railways and Laclede Gas Light Companies. I resigned 
the Presidency of the Union Electric to devote more time to the 
United Railways and Laclede Gas. As to the recent action of the 
North American Company, the Board merely decided not to declare a 
dividend now. The regular United Railways and Laclede Gas divi- 
dends will be paid. We shall carry on absolutely no new work until 
conditions change and confidence is restored.”’ 





THE new issue of shares of the Consumers Gas Company, of Toronto, 
Canada, was sold at auction about a fortnight ago. The output 
amounted to 9,000 shares, of the par value of $10. The bidding was 
spirited and the surprising average of 18} was realized—on the par 
of $100, of course the rate was 180}. Very few concerns in Canada 
could realize such prices for auctioned shares in these days of tight 
money markets. The largest buyers were those connected with the 
Company, the list including the Messrs. Blaikie and Messrs. Pearson 
(Senior and Junior), Gooderham and Johnston. 





WOULD it not be a wonderful thing if out of the ashes of the old 
Bay State Gas Company something of worth should spring. In any 
event the attempt is to be made, although it would look more promis- 
ing were any other man than Mr. Thomas W. Lawson named as the 
President of the rejunevated Company. At any rate he has been 
elected its President, with ex-United States Senator J. Frank Allen 
as his understudy. 


THE Louisville (Ky.) Post is authority for the following variegated 

narrative: ‘‘ All:the colors of the rainbow will soon be seen on the 
poles of the various corporations which have poles standing on the 
streets in New Albany, Ind. “Fellowing the order.to the Louisville 
and Southern Indiana Traction Company to paint its poles,the New 
Albany Board of Works ordered -the Home and Cumberland Tele- 
phone Companies, the Postal Union and Western Union Telegraph 
Companies, the United Gas and Electric-Company and all other cor- 
porations to paint their poles. Each is to select a different color so 
that they will be distinguishable. The Traction Company has selected 
bright red for its poles, and has begun-painting them. The other 
Companies have not announced what colors they will select.”’ 
Tae Gas Bench Construction Company, of St. Louis, Mo., has re- 
cently been awarded contracts for benchwork at Freeport, Ills., 
Pluma, So. Dak., Emporia, Kas., Kewanee, Ills., Portage, Wis., and 
Delray and Adrian, Mich. The Company further reports an excellent. 
outlook, if anything like numerous inquiries can be accepted as an 
indication in such respect. 





THe Portsmouth (N. H.) Gas Company is arranging for piping 
across the Piscataqua river which will enable it to distribute its pro- 
duct in the growing village of Kittery, Me. 





THe United Gas Improvement Company’s regular quarterly divi- 
dend of 2 per cent. is payable the 15th prox. 


A CORRESPONDENT in Wilkes-Barre, Pa., forwards the following un- 
der date of the 15th inst. : ‘‘ Out of the ashes of the old organization 
the Kennett (Pa.) Gas Company has been formed, a new corporation 
with a capital stock of $75,000, and plant and mines worth $40,000 or 
thereabouts. The Chester County Light and Fuel Company, doing 
business at Avondale and Kennett Square, and having its property 
and franchises sold by the bondholders and its mortgage purchased 
by ex-Burgess C. Wesley Talbot, of West Chester, has been reorgan- 
ized and is now known as the Kennett Gas Company. The Board of 
Directors of the new Company consists of these gentlemen: D. Duer 
Phillips, Cashier of the National Bank of Kennett Square ; Harry T. 
Hurford, of that borough; John E. Huey, Walter S. Talbot, Esq., 
and C. W. Talbot, Esq., of West Chester. The Company is busily en- 
gaged in introducing gas into the houses of Kennett Square, and im a 
short time will begin to lay a main to West Grove.” 





ConsTRUCTION work on the proposed municipal gas plant for Pauls- 
boro, N. J., delay over which was occasioned by the financial up- 
heaval of the last 6 months, is to be commenced at once, at least 
Mayor Adamson of that place has so publicly declared. 





Tar Chicago American has been ‘‘ assisting * to the howling degree 
in the movement for ‘‘ reproving ’’ gas meters in that city. The pro- 
cess is actually underway, and here are the results of one day’s test- 
ing —it is the only example that we have of any one day’s work in 
this regard : Total meters tested, 16 ; correct (that is, within 2 percent. 
either way), 12; fast, 1 six per cent., 1 four per cent., 1 five per cent. ; 
slow, 1 twenty-three per cent. The slow meter was shown to be 
passing more gas per month than any two of the other 3 fast ones. 





A NEw holder will be erected this year at Chattanooga, Tenn. The 
general scheme of reconstruction at the named point, which was 
planned for last fall, at an estimated expenditure of $200,000, will be 
delayed until the spring of 1908. 








‘“‘ J. B.M.,” writing from Washington, D. C., under date of the 12th 
inst., incloses the following: ‘‘ Last week Justice Gould, in Equity 
Court, No. 2, denied the petition of the District Commissioners for the 


dismissal of the application of the Washington Gas Light Company 
for the ascertainment by the Court of the cash value of its plant. At 
the request of Corporation Counsel Thomas the Court allowed him 
certain time in which to file the formal answer of the Commissioners 
to the application. In refusing to dismiss the application, Justice 
Gould@ said he saw nothing unconstitutional or incongruous in the 
act of June 6, 1896. He was of the opinion, he said, that it is fitting 
that such power should be intrusted to the courts, and he knew of no 
other body to which such power may more properly be delegated. 
Counsel for the Gas Company referred to the fact that in the past 
Congress had.frequently authorized the judiciary to ascertain the cost 
of extension and additional stock to be issued by railroad companies, 
and referred to the Seibold case, in 100 United States, 381, where Con- 
gress had vested in the Circuit Court the power of supervision of elec- 
tions. They declared Congress had the right te ask the Court to con- 
duct the present proceedings, and there was nothing unconstitutional 
in the delegation of such io to the judiciary. Judge Gould granted 
leave to Attorney John B. Daish, as ‘friend of the Court,’ to file a 
brief in favor of the dismissal of the application.” 





Tue Albion (Mich.) Gas Light Company has increased its capital 





stock to $150,000 from $100,000. 
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The Market for Gas Securities. 


i 


The lethargic not to say dropsical condition 
shown by Consolidated during the t fort: 
night was dissipated this morning by an 8&- 

int rise in the bid price. The shares closed 
ast night (Thursday) at 90 bid, offered at 91. 
The first sale to-day (Friday) was at 95 and 
at 1 P.M. it sold at 99. Apart from its actual 
value we are not cognizant of any special 
cause that should put it up just now in 10- 
point leaps. It is worth at this time of writ- 
ing at least 150, if it is worth anything. The 
trading to-day was very active. 

Brooklyn Union remains absolutely life- 
less. Massachusetts Gas Companies, of Bos- 
ton, is again on the upward move, and so is 
Peoples, of Chi , which will likely show 
a decided spurt before long. The general 
situation is in favor of decidedly higher prices. 








Gas Stocks. 


ae 


Quotations by George W. Close, Broker and 
Dealer in Gas Stocks. 


16 Waut Srazet, New Yours Orr. 
DECEMBER 23. 


= All communications will receive particular atten- 
tion. 

¢@” The following quotations are based on the par 
value of $100 per share: 


N.Y.CityCompanies. Capital. Par. Bid. Asked. 


100 93% 99 

Centrel Union Gas Co.— 

Ist 5's, due 1972,J.&J.... 3,000,000 1,000 97 
Equitable Gas Light Co.— . 

Con. 5's, due} 1932, M.&8.. 1,000,000 1,000 105 

2,500,000 100 

New Amsterdam Gas Co.— 

ist Con. 5's, due 1948, J. & J. 11,000,000 85 
New York & Richmond Gas 

Co, (Staten Island) 483 

1st Mtg. Gold Bds. 5p. vt... 1,000,000 
Northern Union— , 

Ist 5's, due 1927, J. & J 98 


New York and East River— 
1st 5's, due 1944, J. & J 
Con, 5's, due 1945, J. & J... 


3,500,000 
1,500,000 


1st Mtg.5’s,due 1930,.M. & N. 1,500,000 
The Brooklyn Union 

1st Con.5’s,due 1948,M.& N. 15,000,000 
PE Radarvedaitesenssén'es - 299,650 


Out-of-Town Companies. 


2,000,000 
450,000 
Boston United Gas Co.— 
1st Series 8. F. Trust 
24 - 
Buffalo City Gas Co 


7,000,000 
3,000,000 


Capital, Sacramento 
Bonds (6’s) 
Chicago Gas Co. Guaranteed 


Consumers, Toronto. 

Consolidated, Baltimore.... 11,000,000 
8,600,000 
Chesapeake, Ist 6's. 1,000,000 
Equitable, ist 6's 910,000 
Consolidated, ist 5's 1,490,000 
Consolidated Gas Co.of N.J. 1,000,000 
880,000 
95,000 
Detroit City Gas Co 6,000,000 
“ Prior Lien 5's 4,618,000 
Detro t Gas Co., 5's 381,000 
* Inc, 5's 18,000 

Equitable Gas & Fuel Co., 
2,000,000 
Essex and Hudson Gas Co.... 6,500,000 
Fort Wayne 2,000,000 
“ 2,000,000 


1,225,000 
750,000 


10,"00,000 
10,700,000 


Louisville 
Madison Gas & Elec. 
a lst Mtg. 6's 
= 6 per cent. scrip, 


Massachusetts Gas Compan- 
ies, of Boston............... 25,000,000 


St. Paul Gas Light Co 
lst Mortgages, 6's 
Extension, €’s 





1,000 
100 
100 

1,000 

1,000 


508 


50 
1,000 
100 
1,000 


1,000 
1,000 
100 
1,000 
5O 
1,000 


1,000 
100 
1,000 


100 
100 
50 
100 
100 
1,000 
5D 
1,000 
1,000 
100 


1,000 


0 
1,000 


100 
1,000 
100 
100 
1,000 
100 
1,000 
50 


1,000 


25 





Advertisers’ Index. 


GAS ENGINEERS, 


A. E, Boardman, New York City 

Baxter & Young, Detroit, Mich 

B. E. Chollar, 8t. Louis, Mo 

Cruse-Kemper Co., Philadelphia, Pa 

Davis & Farnum Mfg. Co., Waltham, Mass............ 1136 
Economical Gas Apparatus Construc.Co., Toronto, Ont .1135 
Frank D. Moses, Trenton, N. J 

Frederic Egner, Norfolk, Va 

H. M. Byllesby & Co., Chicago, Ills...... ; 

Humphreys & Glasgow, New York City 

Isbell-Porter Co., Newark, N. J 

Kerr Murray Mfg. Co., Fort Wayne, Ind 

The Gas Machinery Co., Cleveland, O 

The Jeffrey Manufacturing Co., Columbus, 0 

United Gas Improvement Co., Philadelphia, Pa 

Western Gas Construction Co., Fort Wayne, Ind 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 


A. E. Boardman, New York City 

Bartlett, Hayward & Co., Baltimore, Md 

Baxter & Young, Detroit, Mich 

Connelly Iron Sponge & Governor Co., New York City .1133 
Continental Iron Works, Brooklyn, N. Y 
Cruse-Kemper Co., Philadelphia, Pa 

Davis & Farnum Mfg. Co., Waltham, Mass 
Deily & Fowler, Philadelphia, Pa 

Economical Gas Apparatus Construc. Co., Toronto, Oat 1135 
Frank D. Moses, Trenton, N. J 

Humphreys & Glasgow, New York City 
Isbell-Porter Co., New York City 

Kerr Murray Mfg. Co., Fort Wayne, Ind 

Lloyd Construction Co., Detroit, Mich 

Logan Iron Works, Brooklyn, N. ¥ 

Quintard Iron Works, New York City 

R. D. Wood & Co., Philadelphia, Pa 
Riter-Conley Mfg. Co., Pittsburgh, Pa 

Stacey Mfg. Co., Cincinnati, O 

The Gas Machinery Co., Cleveland, O 

The Jeffrey Mauufacturing Co., Columbus, 0.. 
United Gas Improvement Co., Philadel phia, Pa 
Western Gas Construction Co., Fort Wayne, Ind 


PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md 
B. E. Chollar, St. Louis, Mo 
Economical Gas Apparatus Construc. (o., Toronto, Ont.1135 
Humphreys & Glasgow, New York City 
Semet-Solvay Co., Syracuse, N. Y 
The Gas Machinery Co., Cleveland, O. 
United Gas Improvement Co., Philadelphia, Pa 
Western Gas Construction Co., Fort Wayne, Ind 


SCRUBBERS AND CONDED SERS 


Continental Iron Works, Brooklyn, N. Y 

Cruse-Kemper Co., Philadelphia, Pa 

Davis & Farnum Mfg. Co., Waltham, Mass............ 1135 
Economical Gas Apparatus Construc. Co. Toronto, Ont.1135 
Isbell-Porter Co., Newark, N. J 

Kerr Murray Mfg. Co., Fort Wayne, Ind 

Logan Iron Works, Brooklyn, N. ¥ 

R. D. Wood & Co., Philadelphia, Pa 

Riter-Conley Mfg. Co., Pittsburg, Pa 

Stacey Mfg. Co., Cincinnati, O 

The Gas Machinery Co., Cleveland, 0. 

Western Gas Construction Co., Fort Wayne, Ind 


PRODUCER POWER PLANTS. 
Economical Gas Apparatus Construc. Co.,Toronto, Ont.1135 
R. D. Weod & Co., Philadelphia, Pa 
TAR AND CARBONIC ACID EXTRACTOrF. 
Economical Gas Apparatus Construc. Co.,.Toronto, Ont.1135 
Isbell-Porter Co., Newark, N. J 
Kerr Murray Mfg. Co., Fort Wayne, Ind 
Stacey Mfg. Co., Cincinnati, O 
The Gas Machineay Co., Cleveland, O. 

Western Gas Construction Co., Fort Wayne, Ind 


AMMONIA CONCENTRATORS. 
Michigan Ammonia Works, Detroit, Mich 
The Gas Machinery Co., Cleveland, G 
Western Gas Construction Co., Fort Wayne, Ind 


GAS METERS. 
American Meter Co., New York and Philadelphia 
Detroit Meter Company, Detroit, Mich 
D. McDonald & Co., Albany, N. Y 
Helme & McIihenny, Philadelphia, Pa 
John J. Griffin & Co., Philadelphia, Pa 
Keystone Meter Co., Royersford, Pa 
Maryland Meter and Mfg. Co., Baltimore, Md 
Metric Metal Co., Erie, Pa 
Nathaniel Tufts Meter Co., Boston, Mass" 
New York Improved Meter Co., New York City 
Pittsburg Meter Co., East Pittsburg, Pa 
Rotary Meter Co., New York City 
United States Meter Co., Brooklyn, N. Y 











~~ eS 


eP ] 


af ee OH 


——- & « 


- 


Dec. 23, 1907 


American Gas Light Fournal. 1117 








PREPAYMENT METERS. 
American Meter Co,, New York and Philadelphia,.....1143 
D. McDonald & Co., Albany, N. ¥......5.ccsseeees seeeesd141 
Helme & MclIlhenay, Philadelphia, Pa................. 1143 


John J. Griffin & Co., Philadelphia, Pa...............00..11(0 
Keystone Meter Co., Royersford, Pa.....ccce0 oc. cccue 1142 
Nathaniel Tufts Meter Co., Boston, Mass..... © cos cooskl 42 
New York Improved Meter Co., New York City.....,...1142 
Pittsburg Meter Co., East Pittsburg, Pa................-1141 


PREPAYMENT METER ATTACHMENTS, 
New York Improved Meter Co., New York City.........1142 
WATER METERS, 

Pittsburg Meter Co., East Pittsburg, Pa.......0....s00..1 41 
GAS AND WATER PIPES. 

Davis & Farnum Mfg. Co., Waltham, Mass............. 1136 
Donaldson Iron Oo., Emaus, Pa....... eeesecceccesseseee BAUe 
Economical Gas ApparatusConstruc’n Co.,Toronto,Ont 1135 
R. D, Wood & Co., Philadelphia, Pa.....cccceseesseees 1138 
GAS COALS. 

Berwind-White Coal Mining Co., New York and Phila. 1144 
Perkins Co., New York Oity.........-cscscecsssssecses 1134 
Westmoreland Gas Coal Co., Philadelphia, Pa..........1135 
SPECIALTIES FOR OIL, AND PIPE LINES, 
S. H Dreamer. BOORTE. Pi... 200 ccccccccécecccccectee 1122 
GAS MAIN STOPPERS, 

Edward A. Behringer, New York City...............++.1004 
Safety Gas Main Stopper Oo., New York City,...1128%, 1135 

MAIN AND SERVICE LAYING. 
Sullivan Bros,, Flushing, N.Y... .....ccccscessceceecee. 1138 
GAS TAPPING MACHINES, 

George Light, Dayton, O......scsessee0e seeecsctececees 1128 
H, Mueller Manufacturing Co., Decatur, Ills...........1127 
CANNEL COALS. 

Perkins & Co,, New York City.....scssesesesesecceseee 1134 
STOKING MACHINERY. 

G. A. Bronder, New York City...ccsccccsscccecvesese.-. 1133 
CONVEYORS, 

OCruse-Kemper Co., Philadelphia, Pa,.........sssessses..J124 
C. W. Hunt Company, New York City............. ....)125 
Economical Gas Apparatus Construc’n Co.,Toronto,Ont1135 
G. A. Bronder, New York City.........ceccesseesceceses 1183 
Kerr Murray Mfg. Co., Fort Wayne, Ind..........00.00.1137 
The Gas Machinery Co., Cleveland, O..........ssesse0e.1120 
The Jeffrey Manufacturing Co, , Columbus, 0...........1134 
Western Gas Construction Co., Fort Wayne, Ind.......1144 
CHARGING BARROWS & COAL WAGONS. 
Davis & Farnum Mfg. Co., Waltham, Mass.............1186 
Kerr Murray Mfg. Co., Fort Wayne, Ind....0..se0ese00.1137 
Stacey Mfg. Co., Cincinnatl, O..cccoccccsccccccccccccces 3190 
GAS ENRICHERS, 

Standard Oil Co., New York City.......ccssssessesseses 1135 
COKE CRUSHERS, 
©, M. Keller, Columbus, Ind,,,........ Cocvcececccccccces lad 
The Jeffrey Manufacturing Co.,Columbus.0,......... 1124 

(Continued on page 1118.) 





DIVIDEND NOTICE. 


Orrice or Tue UnirTep Gas IMPROVEMENT Co., 
i N. W. Corner Broap anp ARCH Sts., 
PHILADELPHIA, Pa., Dec. 11, 1907. 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable Jan. 15th, 
1908, to s' iders of record at the close of business, 
Dec, 31, 1907. Checks will be mailed. 
1697-5 LEWIS LILLIE, Treasurer, 
CR eee ere a 


Estimates furnished for the erection of complete 
gas works or the extension and modernizing of 
old works. All work warranted. Both water 
gas and coal gas. 

EMPIRE GAS IMPROVEMENT 

& CONSTRUCTION COMPANY, 
1626-tf 49 Wall Street, New York, 


Position Wanted. 


A successful and competent young gas man would 
like to communicate with some gas company likely 
to need a gas manager in the near future. 1s thor- 
oughly up to date on all new business methods and 
distribution systems, and both coal and water gas 
manufacture. Will be open for a position between 
December 15, 1907 and January 1, 1908. Can show 
a very good record. Addres3, ‘‘D. K.,” 
1693-8 Care this Journal. 











Position W anted 


As Manager of Gas, Electric, or Combined Property. 
Twelve years’ successful experience as manager 
and engineer. Best of reference. Can invest 
small amount in property. In city of not less 
than 25,000. Address, ‘‘A. D.,” 

1695-4 Care this Journal. 








Position Wanted 
As Superintendent of Gas Company, 
By young man of 7 years’ practical experience in the 
manufacture and distribution of both coal and water 
gas. Desires position as superintendent in city of 
10,000 to 25,000 population. Best of references. 
1697-2 Address, ““S. W.,”’ care this Journal, 


WANTED, 
Position as Superintendent or Manager, 
By one who has had wide practical experience and 
has met with success in above capacity. Can furnish 


excellent references. Address, ‘‘ J. O.,” 
Lowy tt Care this Journal, 


POSITION WANTED 


As Manager or Superintendent of Gas Company. 
Am well versed in both the construction and op. 
eration of coal and water gas works. Can give 
the best of references. 


Address, “ D, E. C.,” 
1697-2 Care this Journal. 














Position Wanted. 





Man of 30, married, gradnate Massachusetts Institute 
of Technology course of chemical engineering, with 
10 years’ experience in all branches of manufacture 
and distribution of coal and water gas under high and 
low pressure, will be open for position Feb. 1, 1908. 
Record as manager of last company, 61 per cent. in- 
crease of business in first 2 years. Best of references 
on application to ‘‘P. H. G.,” 
zeot 


1696- Care this Journal. 











Position Wanted. 


Young married man, 30, having held various execu- 
tive positions, covering all departments of gas busi- 
ness, works, distribution and office, during the past 
7 years, and now superintendent of a company in the 
Esstern States, desires to change position between 
now and spring of 1908. Good reasons for making 
change. Best references as to character and ability. 
No objection to going to any part of the United 
States or abroad. Address, ‘‘C. P. N.,” 
16u8-4 Care this Journal. 





WANTED, FOR WESTERN TERRITORY, 
A Traveling Salesman for a Leading Line of Gas 
Stoves and Ranges already Established. 
Must be thoroughly competent, of extended 
experience and good, established connections 
among gas companies. A permanent and 
good paying position to the right man. Ad- 
dress, giving age, experience and references, 
“os. ay 


1689-tf Care this Journal. 


WANTED, 
EXPERT GAS ENGINEER, 


Who thoroughly understands the erection and opera- 
tion of gas plants, piping of cities, etc. Will only 
consider man with broad experience and great execu- 
tive ability. Salary, $8,000 to $10,000. 

< ott Eng. 5822) HAPGOODS, 309 Broadway, New York. 

“i! 











WANTED, 


A Gas Maker for a Small but Well Equipped Water 
Gas Plant in Central Pennsylvania. 


The right price to the right man. Must be familiar with 
pumps and boilers. Address, Z 
MIFFLIN COUNTY GAS AND ELECTRIC CO., 
1698 tf Lewistown, Pa. 


OUTGROW N. 


We have exceeded the capacity of our 4-foot station 
meter. Has passed 18,000,000 cubic feet of gas and 
is as good as new. Made by Keystone Meter Co. 
Price, including by-pass, $275. 
BROOKFIELD GAS, ELECTRIC & H. CO., 
1697-2 BROOKFIELD, MO. 














FOR SALE, 
FOUR SECOND-HAND PURIFIERS, 
Dimensions, 10 feet by 14 feet by 3 feet 
deep, with dry center valve and con- 
necting pipes 10 inches diameter. Seal 
16 inches deep. Inquire of the 


DAYTON GAS LIGHT AND COKE CO., 
1¢97-tf DAYTON, 0. 


FOR SALE, 
One 48-Inch Station Meter Complete. 
It has not been connected since rebuilt 
9 months ago by Helme & McIlhenny, 
Philadelphia, Pa. We refer you to them. 


STANDARD GAS AND ELECTRIC CO., 
1686-tf RALEIGH, N. C. 




















WANTED, 
A POSITION AS GAS MAKER. 


A young married man, with 10 years’ practical experience 
m water gas making, would like to make a change. Have 
gocd reasons for changing. Can run 1 or 2 machines and 
can furnish any references that may be required. 


1698-1 Address, *“S. E. G.,” care this Journal. 





Gas Engineer's Pocket-book, wenry o'connor 


Comprising Tables, Notes and Memoranda relating to the 
Geeirectec Disribution and Use of Coal Gas, and the 
Construction of Gas Works. PRICE, $3.60. For Sale by 


A. M. Callender & Oo., 42 Pine 8t., New York City. 





FOR PARTICULARS, ADDRESS 


GAS PROPERTIES FOR SALE. 


TWO MODERN PLANTS SERVING THREE TOWNS OF 35,000 POPULATION 
AND LOCATED IN THE EASTERN STATES. 


“OW NEHBS.” 


Care this Journal. 











Position W anted. 


By a young man possessing good references as to 
character and ability, the management of a gas com- 
pany’s interests and affairs in a town of 10,000 or 
more. Company just starting and needing services of 
a careful manager, particularly. Any and all inter- 
ested address at once, ‘‘ W. M.,” 

1695-5 Care this Journal. 








GAS AND ELECTRIC PROPERTIES BOUGHT AND SOLD. 


— SC Toes COREA 
Land Title Building, Philadelphia, Pa. 
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GAS GOVERNORS. 
Chaplin-Fulton Mfg. Co., Pittsburgh,. Pa...... i 
Connelly [ron Sponge & Governor Co., New York City .1133 
Isbell Porter Co. Newark, N.J......ccocsccscceccesess 1124 
Pittsburg Meter Co., East Pittsburg, Pa...... sesseeses J141 
R. D. Wood & Co., Philadelphia. Pa....... ses ceseeesees1138 
Reynolds Gas Regulator Co., Anderson, Ind. .....+00+++.1125 
FUEL ECONOMIZERS. 
Green Fuel Economizer Co., Matteawan, N. Y.... 
CEMENTS. 
C. L. Gerould, Pittsburgh, Pa... rrerrs tt) 
RETORTS AND FIREBRICKS, 
Baltimore Retort and Firebrick Co,, Baltimore, Md. .. 1132 
Gas Bench Construction Oo., St. Louis, Mo. ....0. ....1)32 
Henry Maurer & Son. New York City.........se00 s0+.112 
James Gardner Jr., Co., Bolivar, Pa@...e..sseeeseee---- 1134 
J. H. Gautier & Co., Jersey City, N. J eccccecseoss. 1132 
Laclede-Christy Clay Products Oo., 8t. Louis, Mo.. .. 1121 
Missouri Firebrick Co., St, Louis, MO....cesceesssees-++- 2134 
, Parker-Russell Mining and Mfg. Co., St. Louis. Mo... 1123 
INCLINED BRETORTS. 
Baltimore Retort and Firebrick Co., Baltimore, Md.. 
Gas Bench Construction Co., St. Louis, Mo....... ..+++.1134 
Laclede-Christy Clay Products Co., St. Louis, Mo. ......1131 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......1123 
VERTICAL 8S. 
Connelly Iron Sponge & Gov.Co.(Drake’s[Eng.]System)1133 
Gas Bench Construction Co., St. Louis, Mo....... ..... 1134 
Laclede-Christy Clay Products Co., St. Louis, Mo. 1121 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......1123 


REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick Co., Baltimore, Md. 
Bartlett, Hayward & Co., Baltimore, Md esscocceld Ff 
Gas Bench Construction Co., St. Louis, Mo...... ...+++.1134 
J. H. Gautier & o., Jersey City, N. J..ceccese-+-+ soe 2134 
Laclede-Christy Clay Products Co., St. Louis, Mo ....., 1121 
Missouri Firebrick Co., St. Louis, MO......sseeceseessees 1134 
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Parker-Russell Mining and Mfg. Co., St. Louis. Mo.....1123 


SELF-SEALING MOUTHPIECE DOORS. 
Continental Iron Works, Brooklyn, N. Y.......+se0ese00s1138 
Davis & Farnum Mfg Co., Waltham, Mass............-+.11 
Isbell-Porter Co., Newark. N.J evvcccesescceccocces Ales 
Kerr Murray Mfg. Co., Fort Wayne, Ind...seccees+see0s 1137 | 
Logan Iron Works, Brooklyn, N. Y...000000.+ e000 se000.2140 
R. D. Wood & Oo., Philadelphia, Pa......ceeecsseeevess 4139 
Stacey Mfg. Co., Cincinnati, O........+00s soccvecsceces 1139 
The Gas Machinery Co., Cleveland, Oversseveseesser 1120 
Western Gas Construction Co., Fort Wayne, Ind.......1144 


INCANDESCENT GAS LAMPS. 


Genera] Gas Light Co., Kalamazoo, Mich,,,.... 
Geo. G. Ramsdell, New York City.....ccccscceccesses 
Welsbach Company, Gloucester, N. J. .cessssessseees 


eee eee, L127 
« -Li2e 
- 1130 | 


BURNERS, 


Wm, M. Crane Co., New York City.........ssesssesesseesdlead 


STREET LAMPS. 


Thos. T, W. Miner, New York City........... 


Welsbach Street Lighting Co., New York and Phila. ..1140 


PURIFIERS, 

Connelly Iron Sponge & GovernorCo., New York City..1133 
Cruse-Kemper Co., Philadelphia, Pa.......cessesecessee-LIZ4 
Davis & Farnum Mfg. Co., Waltham, Mass......++...... 1136 
Isbell-Porter Co., Newark, N.J..cccoccscccecceescecs ssesllad 
Kerr Murray Mfg. Co., Fort Wayne, Ind,........+05 .- 1137 
R, D. Wood & Oo , Philadelphia, Pa.........cseeeseeee. 1138 
Stacey Mfg. Co., Cincinnati, O.. ........06. 

Western Gas Construction Co., Fort Wayne, Ind. ...,,1144 


PURIFYING MATERIALS. 
Connelly Iron Sponge & Governor Co,, New York City, .1133 


VALVES. 


Continental Iron Works, Brooklyn, N. Y eoveeees tL 38 
Davis & Farnum Mfg. Co., Waltham, Mass............11%6 
Economica! Gas Apparatus Construc’n Co,Toronto,Ont1!35 
Isbell- Porter Co., Newark, N.J......ceescsseseeseess «+ LIZ4 
Kerr Murray Mfg. Co., Fort Wayne, Ind,.......e000..+. 1157 
Ludlow Valve Manufacturing Co., Troy, N. ¥.........1125 
R. D. Wood & Co., Philadelphia, Pa 1138 
Stacey Mfg. Co., Cincinnati, O...........+ 

The P. H. & F. M. Roots Co., Connersville, Ind........ 
Western Gas Construction Co., Fort Wayne, Ind.. .....1144 
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EXHAUSTERS,. 
Connelly Iron Sponge & Governor Co., New York City..1133 
Davis& Farnum Mfg. Co., Waltham, Mass...... 1136 
isbell-Porter Company, Newark,N. J 
Kerr Murray Mfg. Co., Fort Wayne, Ind 
4 | The P. H, & F, M. Roots Co., Connersville, Ind. coccevccel ley 
PURIFIER AND SCRUBBER TRAYS. 
| Cabot Mfg, Co., Hoboken, N. J. ...ssessssesepeeeeseeeeed 135 
Western Gas Construction Co., Fort Wayne, Imd.....0.1144 
GAS STOVES. 
American Meter Co., New York and Philadelphia 
| Keystone Meter Co., Royersford, Pa....... seeseess 
Maryland Meter & Manufacturing Co., Baltimore, Md 
Nathaniel Tufts Meter Co., Boston, Mass. 
HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Micb.....ccsecseeseeesses 
GASHOLDER TANKS. 
J.P. Whittier, Brooklyn, N. Y..ccccccccscssvsreces cece 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, M@....... «+.++.1137 
Continental Iron Works, Brooklyn, N. Y.....se00+00051138 
Cruse-Kemper Co., Philadelphia, Pa. . ..ccccseee.ceeeeslI24 
Davis & Farnum Mfg. Co., Waltham, Mass,,..... ......1136 
Deily & Fowler, Philadelphia, Pa. ... seeeceeeresl 140 
EconomicalGas A pparatusConstruc’n Co.,Toronto,Ont 1135 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... sesseeeee. 1137 
Logan Iron Works, Brooklyn, N. ¥...... coos 1136 
R. D. Wood & Co., Philadelphia, Pa. ......eeeee-+-- 005 1188 
Riter-Conley Mfg. Co., Pittsburgh, Pa.... ae 
Stacey Mfg. Co., Cincinnati, O...... 
Western Gas Construction Co., Fort Wayne, Ind.,,.....1144 
STORAGE TANKS, 
Davis & Farnum Mfg.Co., Waltham, Mass.... 
Stacey Mfg. Co., Cincinnati,O......see0.--.eeeeee 
Western Gas Construction Co.. Fort Wayne, Ind 
PATENTS, TRADE-MARKS, COPYR somTs. 
Roya! E Burnham, Washington, D. C.. 
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Utilize Your Cas peeoen 
NO EXTRA’ LABOR OR 
OPERATING EX- 











SCIENTIFIC BOOE SS. 








Cee OF GAS MANUFACTURE. By W. o A. | TECHN:CAL GAS ANALYSIS. By Winkler & Lunge. $4. 


Butte Vol, L., Material and Processes. $2.50 
IL, In Preparation. 
DISTRIBUTION OF GAS. By Walter Hole, C.E. $5. 
MODERN APPLIANCES IN GAS MANUFACTURE. By 
Fletcher W. Stevenson, $2. 
MODERN GAS ENGINES AND PRODUCER GAS 
PLANTS. By R. E. Mathot. $2. 
COAL TAR AND AMMONIA, By onan Lunge. $15. 
ELECTRIC GAS LIGHTING. By H.8. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 
— E DESIGN. By Charlies Edward Lucke, Ph.D. 


Vol. 


THE “GAS WORLD” YEAR BOOK, 1906. Edited by John 
Douglas. $3. 


GAS AND GAS WORKS. By Hughes and O'Connor. 

POOLE ON FUELS. By Herman Poole. $3. 

So POCKET-BOOK. By Henry O’Connor 

ee - rea HANDYBOOK. By Wm. Richards. 20 

PRACTIOAL TREATISE ON HEAT. By Thomas Box. 24. 
{ . 


PRACTICAL PHOTOMETRY: 4 Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. 


$2.59 


“?. oJ 


HEMPEL’S GAS ANALYSIS. $2.25. 


“HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 
Seventh edition. By Thomas Newbigging $6.59. 


| GAS, GASOLINE AND OIL ENGINES. By Gardner D 
Hiscox. Fifteenth edition, $2.50. 


PRAC =epal HANDBOOK ON GAS ENGINES. By G. | 
$1. 


Lieckfeld 
HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr.R. 
Arnold, $2. 


GASFITTERS’ QUESTION BOOK, WITH ANSWERS. 
By Albert Dunbar, 8.B, $1.60, 
TREATISE ON THE COMPARATIVE COMMERCIAL | 
VALUES OF GAS COALS AND CANNELS. By D. 
A.Graham,. $3. 


A TEXT BOOK OF [INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 

FINANCES OF GAS, ELECTRIC LIGHT AND POWER | 
ENTERPRISES. By Wm. D. Marks, $4. 


AMERICAN _—_ PRACTICE, By M 


Nisbet Latta. 


A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL G48 $1.60. 


: = JET PHOTOMETER, for Coal or Water Gas. Each 


ELECTRICITY. 


ELECTRIC WIRING DEAGRAMS s anp SWITCHBOARDS. 
By Newton Harrison, E.E. $1.50 


CARE AND MANAGEMENT OF ELECTRIC POWER 
PLANTS. By Norman H. Schneider, Cloth, $1.5. 
Leather, $2.50. 


INDUSEREAL PHOTOMETRY, with 
of Electric Lighting. By A. Palaz 


LLEMENTS or ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage’ and Distribution. 
By Philip Atkinson. $1. 50. 


— TRANSMISSION OF ENERGY. By G. Kapp. 


ye Speteetics 


| ILLUMINATING anp HEATINGGAS. By W.Burns. $1.50 aa *S POCKET-BOOK. By Monroeand Jamie- 


m. $2.50. 
| DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50 


CHEMICAL TECHNOLOGY : Vol. I. Pus! and Ts Applt- | PRACTIOAL, MANAGEMENT OF DYNAMOS AND MO- 
cations, $5. Vol. I1., Laghting, $4. | EXCERPTS FROM DECISIONS, sh omacnoentts GAs | $. 


IRO Mah ar BS Practical Designing 
By H. Adams. $3.50. 
SELF. INSTRUCTION FOR STUDENTS IN GAS MANU- | 


RE. Elementary, advanced and constructional, | 
ak 1.50. 


COMMISSIONERS. By E. H. Yorke. 


Helon Brooks MacFarland. $1.50. 
| Pea PLUMBING. By P J. Davies. Vol. 1., $3. 


of Structural Ironwork. y Ss.  emaetenans GUIDE TO THE TESTING OF INSULATED 
STANDARD REDUCTION FACTORS FOR GASES. By | PRACTICAL GUIDE TC $1. 


| ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
| ELECTRIC LIGHT FITTING. $2. 


LIQUID FOE FOR MECHANICAL AND INDUSTRIAL = SANITARY PLEQBING. By James J. Law- PRACTICAL ELECTRICITY. $2.50. 
OR 


£8. By E. A. Brayley Hodgetts. $2.50 
cox’s any FLOW COMPUTER. High pressure, $5. Low 
pressure, $2.50. 


\E 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5. | 


| FIELD'S ANALYSIS, 1906. $5. 


ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, ha - ta Sourcesand Applications, By 
John T. Sprague. $6. 





The above will be forwarded upon receipt of price. 


must be added to above prices. 
desired, upon receipt of order. 
books sent C.0.D. 


‘ 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order. 


No 


A. M. CALLENDER & CO., - - - - - 42 Pine Street, New York City. 
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CANADIAN AGENTS: 


E. OC. BROWN, E. C. BROWN, The Economical Gas Apparatus Construction Co., Ltd., 
IRA C. COPLEY, 

HENRY L. DOHERTY, 
THOMAS G. MARSH, M.E., 
GEO. D. ROPER, 

Dr. F. SCHNIEWIND, 


FREDERICK H. SHELTON. 


B. H. SPANGENBERG, 
Gen’l Mgr. and Eng’r. | 

, EUROPEAN CONNECTIONS: 

The Rotary Meter Co. (1905) Ltd., Manchester, England. 


Compagnie pour la Fabrication des Compteurs et Mate- 
riel d’Usines a Gaz, Paris, France. 


L, J. MONTGOMERY, 
Sec’y and Treas. 


SIDNEY A. REEVE, M.E., 
Consulting Eng’r. 











24-inch connections ; 84-inch face to face flanges ; 90 inches floor to center of dial. 


The 5,000,000 Cubic Foot Per Day 


ROTARY STATION METER 


On Car for City Gas Company, Los Angeles, California. 


OCTOBER 22d, 1907, we received an order fro», and are now buildin 
day for the Brooklyn Union Gas Co., to be installed in its Nassau 


OCTOBER, 1906, the Consolidated Gas Co., of New York City, installed in its Z2ist Street Works a ROTARY STATION 
METER of 4,000,000 cubic feet per day! 


,&@ ROTARY STATION METER of 4,000,000 cubic feet per 


One-half the cost—One-tenth the space of old style wet meters. 


When in need of Station Meters, write 


ROTARY METER COMPANY 


280 Broadway, 


Send for Catalog. NEW YORK. 





© 
© 
© 
© 
© 
© 
) 
© 
© 
© 
© 
© 
@ 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 
© 








Amevicau Gas Zight Zourual, Dec. 23, 1907 


PACIFIC COAST ACENTS: Hallidie Machinery Co., Seattic, Wash. 


DOUBLE SUPERHEATER WATER GAS APPARATUS. 


THE GAS MACHINERY CO. 


CLEVELAND, OHIO. 
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A Miley Ghristmas and 
d PIOSDEIOUS NEW Year. 


LEDE-GHRIOTY PRODUCTS C0. 


=e 








JUST PUBLISHED, ISTH EDITION, REVISED, ENLARCED AND RESET. 


Gas, Gasoline and Qil Engines, 


INCLUDING GAS PRODUCER PLANTS, 
By GARDNER D. HIScoxk, M.EB. 
Author of “MECHANICAL MOVEMENTS,” “COMPRESSED AIR,” Etc. 
PRICH, - ---- $2.50. 


The only complete American book on the subject for Gas Engine Owners, Gas Engineers and intending 
purchasers of gas engines, treating fully on the construction, installation, operation and maintenance of gas, 
gasoline, kerosene and crude petroleum engines. 

The new rewritten, enlarged and revised 15th edition of this work has been prepared to meet the increas- 
ing demand for a thorough treatise on the subject. Its 450 pages give general information for everyone interested in this popular mo- 
tive power and its adaptation to the increasing demand for a cheap and easily managed motor requiring no licensed engineer. It is 
fully illustrated by 351 Engravings and Diagrams. For sale by 


A. M. CALLENDER & CO, - - - - - 42 Pine Street, New York City. 


Gas Companies’ Bookkeeping, 


1906 BHDITION, 
By JOHN H. BREARLEY and BENJAMIN TAYLOR. 


A Practical Treatise on the Keeping of Gas Companies’ Accounts, 
WITH USEFUL 


FORMS FOR GAS UNDERTAEIN GS. 
PRICE, CLOTH, $4.50, MOROCCO, $6.50. 
FOR SALE BY 


A. M. CALLENDER & CO., - - - 42 Pine Street, New York City. 
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5. A. DRESSER MANUFACTURING CO., 


SUCCESSORS TO 


S. R. DRESSER, 
BRADFORD, PA., U. S. A. 


Patentee and Manufacturer of 
Specialties for Gas and 
Water Lines, 


Pipe Couplings, Sleeves, 
Clamps, Crosses, 
Tees and Ells. 


KK HK 
K KK 


STATE REQUIREMENTS AND SEND FOR 
CATALOGUE. 


‘nsulating Coupling, Style 5, for Plain End 
. Wrought say Pipe, 








Clamp, i ty | 


Long Sleeve, Style 2. for Mending Broken _|, 


Solit Sleeve for Repairin Broken or Crackeé 
Cast I ipe. 


Style 414, for Repairing Leaky 
com Lead or Cement Joints in 
—<7 Iron Pine: 














Humphrey Auto-Thermal Pressure 
Water Heaters 


Are the Most Perfect of Any. 
SOME EXCLUSIVE FEATURES. 


1, The snallest pilot light in the world. 

2. The only re light automaticailv 
controlled. Construction patented. 

3. An external thermostat, the most 
sensitive and positive. It cannot be 
superheated by the pilot light or 
hindered by lime. It insures safe- 
ty, economy and reliability. 

4. Multiple levers of thermostat all in- 

- Cannot be disturbed. 

5. Simplest Automatic Valveever made. 

Can’t get out of order. 


Shall we Send CATALOG No. 10 AND DISCOUNTS? 


HUMPHREY CO, | {Kalamazoo Mich.. 








THE RAMSDELL HANCER. 


The above cut is reproduced from our new store 
hanger. The original is lithographed in seven colors. 
It is one of the most unique and attractive hangers 
ever produced, being so made that when ready to sus- 
pend the lamp stands out from the body of the card, 
producing so realistic an effect that one can almost 
mistake it for a real light. They are supplied free to 
dealers who handle Ramsdell Lamps, in any quantity 
the customer may desire. Have you read our new 
catalogue? It won’t do any harm to read it twice. 


THE RAMSDELL INVERTED GAS LAMP CO., 


GEO, G. RAMSDELL, Pres. 1123 Broadway, New York. 














Binder 


FOR THE 


Journal, 
PRICE, 


$1. 


For Sale by 


A.M. CALLENDER 
& CO., 


42 Pine Street, 
New York City, 
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THE UNITED STATES 
Sself-Draininege Mreter. 


NO DUMPING OF METERS TO GET THE WATER OUT. 
Saves Over 75 Per Gent. in Cost Annual Repairs. 








THE UNITED STATES. 























Prices low. Extra heavy tin used. Demonstrations at our expense. Send for circular. 


czszmaces sae» THR UNITED STATES MRTER CO., {°%t02.Stenivs°* 

















THOSE WHO KNOW RECOMMEND BRAY BURNERS, — 


Take up most any publication devoted to Gas, read any book which deals with Gas, or look over the papers as read before 
the various Associations, and you will find thaa BRAY BURNERS are always mentioned as the standard. 
The leading experts recognize and always quote them as such. 


Prof. VERNON HARCOURT, M.A., F.A.S. (Gas Referee to Board of Trade), 


in a Lecture on “‘ IMPROVEMENTS IN GAS ILLUMINATION,”’ before the Society of Arts, said the tables 
of tests which Mr. Harcourt had specially conducted to illustrate his lecture, showed that BRAY’S FLAT-FLAME 
BURwWER, ungoverned, yielded mores light per cubic foot of gas consumed than any other Flat-flame 
Burner, or cluster of Flat flame Burners, reported upon, and 6 per cent. more light uhan the Standard Loudon Argand. 





Bray $s 


Union-Jet. MAY WE SEND YOU OUR BLUE BOOK? 


W. M. CRANE COMPANY, 
1131-33 Broadway, New York, W. Y., 


WE MAKE GAS APPLIANCES OF ALL KINDS. Sole Agents for Bray Burners for the United States and Canada. 


Self-Lighting Burner. 








PARKER-RUSSELL MINING AND MFG. CO, 


- LOUIS, MO. 


ST. LOUIS OFFICE: Suite 501-508 Liggett Building, 8th and Chestnut Streets. 
NEW YORK OFFIGE: 45 Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE CLEANER AND STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manufacture Gas Retorts and Settings, Furnace Blocks and Fire Clay Tiles of Every 
Description. 


Benches.=-We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to 10 feet 
in length, or Through retorts up to 20 feet in length. 
Slopers.-=Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking Machinery.--Sole Agents for U.S. and Canada for the Fiddes-Aldridge Simultaneous Discharging 
Charger. The “F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.--Agents for the sale of the Stand-Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


Retort Houses and Conveying Machinery.--We also build Retort Houses, Coal and Coke Conveying 
Machinery. Plans, specifications and estimates cheerfully furnished. 








CORRESPONDENCE SOLICITED. 








ALI CONTRACTS MADE. AS OF ST LOovad&. 
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ARTHUR R,CRU 
HENRY W. SCATTERGO 
FRANK F 


CRUSE-KEMPER 
COMPANY 


PHILADELPHIA OFFICES: WORKS: 
SUITE 1124 LAND TITLE BUILDING. AMBLER PA. 





Manufacturers of 


TRIPLE 


2 (gag Holders 


WITH OR WITHOUT 
METAL TANKS 


Oil and Water Tanks 
Purifier Covers 
Generai Piate Metal Work ana 
Steel Water Towers 
PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST 











J. S. De HART, JR., 
PRESIDENT 


AL <-@ rate, a2. Fe 
* 


A.F.WEHNER, 
SECRETARY 


R.K.WEHNER, 
TREASURER 


RIE 
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BENCH WORK 


CHARGING AND 
DISCHARGING 
MACHINERY 


MACKENZIE 
EXHAUSTERS 


PRIMARY AND 
SECONDARY 
CONDENSERS 
FOR FRESH 
OR SALT WATER 


a 














e858); Stes. SR ih ED 
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ee ISBELL VALVES 
SS ae SPECIALS 


TAR 
EXTRACTORS 


PsA.TAR EXTRACTORS 
FOR WATER GAS 


ROTARY AMMONIA 
SCRUBBERS 


SHAVING 
SCRUBBERS 
PURIFIERS 

STREET GOVERNORS 











MAIN OFFICE / AND ) WORKS 


BRIDGE @& OGDEN STREETS 
NEWARK,N.J. 
ESTABLISHED 1865 
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Ludlow Valve Mfg, Co., 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, 4” to 72”, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 




















HUNT CABLE | 
RAILWAYS | 
For Handling Coal and Coke in Gas Works. 


The cost of handling coal and coke by this method is only 
the expertise of loading the cars (one man) and the power 
to drive the cable. Every.inch of ground is availabie, as 
the space under the trestles can be utilized for storage, if 
necessary. These railways are built of different types, to 
handle any quantity of material, large or small. 














If you are interested in the subject, we will take 
pleasure in sending you photographs of some of the 
plants y we have | installed upon receipt of your card, 


and will give such information as is in our power 
if you will let us know your requirements, 


Cc. Ww. HUNT CO., iene i 

















——__________ 


_,. Dristol’s Recording Pressure Gauges 


—— (ALL RANGES),——— 


ARTHUR E, BOARDMAN, GE, 


For several years associated with the 


CAPTAIN WILLIAM HENRY —: 


WILL CONTINUE THE BUSINESS OF Used the 


CONSULTING ENGINEER” 


For Gas, Water and Electric Light Companies, at 
No. 41 Wall Street, Room 1707, New Yorks 


Necessary 


= Equipment 











TELEPHONE, 5534 BROAD. Write for Por Every 
Catalogue A. Gas Plant, 
ESTABLISHED 1856. 
HENRY MAURER & SON, 
Manufacturers of New York: Chicazo: 
High Grace Firebrick, diocks, Tiles, 1 uiery st 753 Monadnock Bldg, 





ETC. c. 220st. n.y.cmm, | /H6 Bristol Co., Waterbury, 





Works: Maurer, N. J. “9 





~ SAVE 15 PER GENT. OF THE COAL 


IN MAKING WATER GAS. 


For every 1,000 cu. ft. of water gas 40 to 48 
lbs. of anthracite are consumed in the gener- 
ator, while 24 lbs. should theoretically be 
enough. The 40 per cent. to 50 per cent. ex- 
cess is the margin of possible saving. By 
passing the hot, waste, stack-valve gases 
through a GREEN AIR HEATER you can 
cut down the bill for generator coal by at 
least 10 per cent. The air forced to the gen- 
erator is passed through the tubes of the Air 
Heater and absorbs the waste heat from the 
stack-valve gases and returns it to the gener- 
ator. The higher temperature in the genera- 
tor, carburetter and superheater results, also, 


| ina saving of oil, amounting to about one-fifth 


gallon per 1,000 cu. ft. of gas. 

After the stack-valve gases have passed 
through the Green Air Heater they may 
be then passed through a GREEN FUEL 
, ECONOMIZER to heat the boiler feed water, 
| saving as much as 25 per cent. of the boiler 


| fuel. The result is that a Green Air Heater 


and a Green Fuel Economizer will save from 
50 per cent. to 60 per cent. of their first cost 
annually in a water gas plant. Write for cir- 
cular “AG” and results of actual tests. 


| THE GREEN FUEL ECONOMIZER CO., 


MATTEAWAN, Ne We 


bam builders of the Green Fuel Economizer in the 
United States, and of Fans, Blowers 
and Exhausters.) 








REYNOLDS’ GAS REGULATOR COMPANY, 


ANDERSON, IND., U. S. A. 
We make all sizes for all classes of reduction, 


DOUBLE and SINGLE DISTRICT STATIONS, 


And Individual Service Governors for Re- 
ducing High Pressure. 


HOLDER GOVERNORS 


And Low Pressure Regulators, all of the Dry 
fie alin sd 

















INLET 


High Pressure 
Service Governor. 


Write for Catalog. 


12-Inch High Pressure Governor. 
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Sold 
under 
Positive 
Guarantee 


of 
INTENSIVE Efficiency, 
SCRUBBER. Durability 


and 
Economy. 


“A Stationary Rotary.” 















































E hope that at this glad 

Christmas time you may for- 
get your cares, your business, your 
enemies, your doubts and sorrows, 
and feel in spirit and in fact that 
gentle influence of the day which 
awakens in the hearts of the people 
of all civilized nations, ‘ PEACE 
ON EARTH, GOOD WILL TO. 
WARD MEN.” 


H. MUELLER MFG. CO. 








Works and General Offices Eastern Division 
DECATUR, ILL., U. S. A. NEW YORK, N. Y.. U.S.A. 
West Cerro Gordo St. 254-258 Canal St. (cor. Lafayette). 
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ROOTS’ GAS EXHAUSTERS. 


Sizes for any ree 
quired capacity. 


Self-oiling, ad- 
justable bronze 
bearings. + « 


Most perfect and 
sensitive Gov. 
ermor. ke 


Write for Cata- 
logue. ee 


Me  PH&F.M. ROOTS 
.BOMPANY, 


HOME OFFICE: 
Connersville, Ind. 


120-122 Liberty St. 





CHICAGO OFFICE: 


: mg . + 1547 Marquette Bidg. 
Send for pocket edition of Engineers’ practical reference book. £&;: 


















The BRIGHT STORE # 
Gets the CROWD ie 


HUMPHREY 
LAMPS 


Furnish Perfect Illumination 


With them the merchant can : : 
atiord lots of light. Dollars for §j.) 4 gta: 
him, dollars for you. f | | 


EVERYBODY ) sul | | dnveath 
SATISFIED i | 
That's the ideal way of doing business iM) fs SE | 


| NEW YORE OITY: 
4G West Broadway. 
"9 


KALAMAZOO, MICH. | SAN PRANOISCC: 


Slo Edaay Street. 


\\  \ i A AN ANY 


"ee. 
PET 
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NEW YORK OFFICE: 
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Sold 
under 
Positive 
Guarantee 
of 
SCRUBBER, Efficiency, 
Durability 
and 
Economy. 
“A Stationary Rotary.” 
‘ SSS —— S35 Se ©] 
i 
% 
‘ A p . \ 

E hope that at this glad \ 
| s 'W/ Christmas time you may for- \ 
get your cares, your business, your 

. enemies, your doubts and sorrows, 
and feel in spirit and in fact that 
gentle influence of the day which a 
awakens in the hearts of the people \ 
of all civilized nations, ‘ PEACE 
ON EARTH, GOOD WILL TO. 4 
WARD MEN.” 

\ 
H. MUELLER MFG. CO. 
Works and General Offices Eastern Division | F 
DECATUR, ILL., U. S. A. NEW YORK, N. Y., U.S.A. 
West Cerro Gordo St. 234-258 Canal St. (cor, Lafayette). ' 
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ROOTS’ GAS EXHAUSTERS. 


Sizes for any ree 
quired capacity. 








Self-oiling, ad- 
justable bronze 
bearings. -«« « 


Most perfect and 
sensitive Gov. 
Crnor. Oe. okt 


Write for Cata- 
logue. ee ok 


®  PH&E.M. ROOTS 
ies COMPANY, 


HOME OFFICE: 
Connersville, Ind. 


NEW YORK OFFICE: 





2) cae Sz CHICAGO OFFICE: 


~_ ~ sat 1547 Marquette Bidg. 
send for pocket edition of Engineers’ practical reference book. £&: 
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With them the merchant can : = f 
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Georee Orwrop, Pres. & Treas. Joun D. ORMROD,Supt. | 


J. G. Eseruern, Secretary. 


EMAUS PIPE FOUNDRY. | 


DONALDSON IRON COMPANY. EMAUS, PA. 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
4is0, FLANGE PIPE, LAMP POSTS, Etc. 











GAS TAPPING MACHINES 









Drilling and Tapping 


They are Strong and | 
Compact. 

Size of eae page ce 
and Taps % to 4-1 

Machines Sent to napa 


Compene at Thirty 


Send for Circulars. 


a i 


Globe 


Street and Boulevard — 
Lamps. 


Cheapest and Best 
THOUSANDS IN USE with’ 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


82 | -8238 Eagle AV.; N.Y. 





Pipe under Pressure 


DAYTON, 0. 


Dec. 23, 1907 





Chollar’s System of Gas Purification, 





THE PURIFIED GAS REVIVES THE FOULED OXIDE. 








AWARDED A SILVER 
MEDAL AT THE WORLD’S 
FAIR, ST. LOUIS, 
1904, 


—— A 







| 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 


238 = Street, ) Breekiyn, Ne We 


DAFETY GAS Ah 
STOPPER C0. 


257-263 East 133d Street, 
NEW YORK CITY. 





Follett 








TRADE MARKS, 


PAT E N TS, COPYRIGHTS. 


ROYAL E. aida 


‘Solicitor of Patents and Coun- 
sellor in Patent Causes. 


| $33 Bond Building, Washington, D. C. 








Send for Pamphiet on Patents. 


Modern Machine Shop Construction, Equipment and 
Management, by OSCAR E. PERRIGO, M.E. 





Price, $5. For Sale by 
A. M, CALLENDER & CO., 42 Pine St., New York City. 





Time Stamp 


Can be Used for go 
Many Purposes it 
would Take a Book 
to Name them. . . . 








Address, 
A. ANDERSON, JR., 
247 W. Alst St., 





J25004 947M 
POOLE ON FUELS. 


NEW YORE, 

















Second Edition. Price, $3- For Sale by 


4. Mi. CALLENDER & CO., 42 Pine Sr., N.Y. Crm 














without variation. 


a More than 20 
ie 
al SEND F 


THE FULTON GAS PRESSURE GOVERNOR, 


WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 


For District or Service Use. 


Our DUPLEX SENSITIVE GOVERNOR, wih Automatic Cutoff foi 
district. service, will reduce high pressure gas to inches of water 


Absolutely safe and reliable. No complicated mechanism to get out of 


years’ experience with the largest gas com- 


OR LATEST CATALOG. 


THE CHAPLIN-FULTON MFG. CO., 


28-30 PENN AVENUE, PITTSBURGH, PA. 








Directory of American Gas Companies, 4007. 


Price, $5.00. 


For Sale by 


A.M. Callender & Co., 42 Pine St. N.Y. 
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AMERICAN METER CO., 


NEW YORK, sr. cous, PHILADELPHIA, san Francisco, CHICACO, 


Photometrical and Experimental Apparatus. 


PUBLIC LIGHTING PUBLIC LIGHTING 
TABLE. 


TABLE. 
JANUARY, 1908. 


























JANUARY, 1908. 



























































i ‘Table No. 1. Fable No, 2. 

& FOLLOWING THR a NEW YORK CITY. 

S MOON, = Au. Niaur Ligtrine. 

& Be kaddinin 

: - 0 ai Complete | Complete 

- si < 2 | Lighting in | Extinguishing 

a - Light. | Extinguish. = < One Hour |in 50 Minutes 

. & | ___From Time Given 
ee |  M. ALM. 

Wed.| 1| 5.10pm! 620 aw Wed.| 1} 4.12 6.27 
Thu. | 2/ 5.10 | 6.20 Thu. | 2) 4.12 6.27 
Fri 3] 5.10NM) 6.20 Iri. 3} 4.12 6.27 
Sat. | 4] 5.10. | 620 Sat. | 4! 412 6.27 
Sun, | 5; 5.20 6.20 Sun. | 5| 412 6.27 
Mon. | 6} 5.20 6.20 Mon.| 6} 4.12 6.27 
‘Tue. | 7 | 5.20 6.20 ‘ue. | 7] 412 | 627 
Wed.| 8) 9.40 6.20 Wed.| 8} 422 | 6.22 
Thu. | 9/1050 | 6.20 Thu. | 9} 422 | 6.22 
Fri. |10|11.50 Fq | 6.20 Fri. [10] 422 | 6.22 
Sat. |11)12.50 am! 6.20 Sat. {11 4.22 6.22 
Sun. [12] 2.00 | 6.20 Sun, |12| 4.22 6.22 
Mon. |13)| 3.00 6.20 Mon. |13| 422 6.22 
I'ne. |14| 3.50 6.20 ue. |14] 4.22 6.22 
Wed. |15| 4.50 6.20 Wed. |15| 4.32 6.17 
Thu, |16} 5.40 6.20 Thu. {16} 4.32 6.17 
Fri. |I7|NoL. |No I. Fri. [IT] 4.32 6.17 
Sat. |18|No Leu No L. Sat. {18} 4.32 6.17 
Sun. |19 Nol. (No kL. Sun. |19} 432 | 617 
Mon. {20 5.30 pm} 8.00 pm Mon. |20| 432 | 6.17 
Tue. (21) 5.30 9.00 i x - Tue. |2 4 32 | 6.17 
Wed. |22| 5.30 {10.00 Se Sagan Wed. |22) 442 | 6.12 
Thu. [23] 5.50 — /11.00 Thu. }23) 4.42 | 6.12 
Fri. (24) 5.30 = [12.00 B Fri. |24| 442 | 6.12 
Sat. }25] 530 1.00 AM : E ELLIOTT E OSE E Sat. |25| 4.42 6.12 
Sun. (26) 5.401Q@} 2.10 K Sun. (26) 4.42 6.12 
Mon. |27)| 5.40 3.20 Mon. |27| 442 6.12 
Tue. }28)| 5.40 4 20 STANDARD PHOTOMETER LAMP I'ne. |v8| 4.42 6.12 
Wed. |29| 5.40 6.10 3 e Wed. |29| 4.47 | 6 OF 
Thu. }80) 5.40 6.10 ’ ' Thu. (50) 4.47 | 6.07 
Fri. |31| 5.40 | 6.10 TK : Fri. 4 4.47 | 6.07 


% TOTAL HOURS 
oe 10-Candle Power. DURING 1908. 


fs  _ Se lirs. Min. 








January. ...481.50 
By Table No. 1. : ; : February.. 3029.15 
Hire Min. This lamp is a perfect substitute for the 10-candle Pentane March. :...351.50 
eeu dg Lamp hitherto used, and has the following advantages: April...... 341.50 
snaked. May .......233.05 
March..... 192.00 Ist. It uses Standard Kerosene Oil (Pratt’s Astral Oil or equivalent). June ...... 218. 10 
April. ... ...160.10 2d. It is remarkably steady. Will burn 24 hours continuously with less than 2 per July.......282.55 
: ee —s cent. variation. August ....254.55 
carey ‘tens 1 rtd 3d. It is much less dangerous than Pentane, which is a kind of gasolene. September. 292.25 
Au gust . he 173.40 4th. It is not easily affected by air currents in the photometer room. a : a : nn 
September ..185.20 5th. Since the lamp may burn continuously, the candle power of gas may be taken Hisdeusher ae 7 ro 
October... .214.00 at any moment, if necessary. This insures steady illuminating power without - vinta 
November. . 218.10 waste of carburetting material. Deduct on ac- 3992.35 
December. . 226.40 6th. The first cost of the lamp brings it within the reach of even small gas works. ooo 7 
F 7th. Costs much less to maintain than a Pentane lamp or sperm candles doing the time........... 30.30 
Total, yr. .2235.00 same service. 











Total, yr.. 3962.05 
8th. Is not affected by the weather. 7 ae See 
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NEW YORK, 318 West 42d Street. 


BOSTON, 820 Beacon Building. 





PHILADELPHIA, Broad and Arch Streets. 
ST. LOUIS, 712 Roe Building. 


ee-OF AMERICA.... 


contre ona Welshach System 
erm of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Welsbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


Economical, 
Attractive, 
It is Successful, 
| Up-to-date. 

IT LIGHTS THE STREET. 
Where there are no gas mains we 
can furnish an equally good light 
by our SELF-GENERATING NAPHTHA WELS- 


BACH BURNER, and thereby supply a 
uniform light in all localities. 





Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 


CHICAGO, 218 La Salle Street. 
SAN FRANCISCO. 612 Oak Street. 


WELSBACH STREET LIGHTING COMPANY 








































Succeeds and Excels the Electric Light at One-Quarter the Cost. 





THE BURNER. 


Elegance of Appearance. 
Best Possible Material and Workmanship. 
Perfect Combustion. 

Lowest Gas Consumption. 
Highest Candle Power. 
Will Fit Any Fixture. 
Will Not Flash Back. 

Will Not Blacken Mantles. 

Will Not Discolor Fixtures. 

Will Not Discolor Ceilings. 





THE GLASSWARE. 


“Highest Quality Imported. 
Special Design Inner Cylinder (No. 317). 
Protection from the Falling of Heated Particles. 
Increases Candle Power. 

















THE MANTLE. 


Best Welsbach Quality. 
Extra Strong and Durable. 
Highest Maintained Candle Power. 
Rich Mellow Light. 














W RITE 


Manufactured by 


WELSBACH COMPANY. 


FACTORIES: 


Gloucester, N. J. Chicago, Ill. 





Salesrooms in all leading 
cities of the United States. 





FOR DISCOUNTS. 
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The United Gas Improvement Gompany, 


Broad and Arch Streets, Philadelphia. 


LESSEES, OPERATORS 3 BUILDERS 


GAS WORKS. 


BARGEsST BUILDERS OF 


CARBURETTED WATER GAS PLANT IN THE WORLD. 
SOLE BUILDERS 








oF THE 


‘Standard Jouble-Superheater owe Water (fas Apparatus. 


ZO 7 GON TRA CTS. 
PARTIAL LIST OF PLACES: 


Newburgh, N. Y. 

Helena, Mont. 

Bridgeport, Conn. (3d contract). 
Suffolk, Va. 

Winsted, Conn. (2d contract). 
Nashua, N. H. 

Augusta, Me. (2d contract). 
‘Everett, Mass. 

Jenkintown, Pa. (2d contract). 


TOTAL SETS INSTALLED TO JULY 1, 1907, 
TOTAL SETS TO DATE, 





| Coney Island, N. Y. 

Mexico, Mo. 

Jacksonville, Fla. 

Syracuse, N. Y. (2d contract). 
Atlanta, Ga. (3d contract). 
Holyoke, Mass. 

Peoria, Ills. 

Schnectady, N. Y. (2d contract). 








ee Sa: ee. ie SS. oo a. fC 


pg ee 








Danbury, Conn. 

Galveston, Tex. (2d contract). 
Quebec, Canada. 

Indianapolis, Ind. (2d contract). 
Bessemer, Ala. 

Waterbury, Conn. (5th contract). 
Sioux Falls, S. D. (3d contract). 
Philadelphia, Pa. 


Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 
Gas Analysis Apparatus. 
Recording Gauges. 

Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 
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ESTABLISHED i868. 
Established 1858. Incorporated 1890. 


ous mmo maemnerveames) “The (jas Engineer’s | on ae ee en 
JH. Gautier &Co. Patkei-Book, ‘MUTI RETORT & FREDRICK 0 


BALTIMORE, MD., 























Greene & Essex Streets | , Manufacturers of all Material for the 
; | HENRY O’CONNOR. | 
Jersey City, N.J. | BY Construction of Coal Gas Benches. 
= oa ——__ 
MANUFACTURERS OF re | HALF AND FULL at Ea FREE FIRING 
CLAY GAS RETORTS, FIRE CLAY TILES, a Tables, Notes and Memoranda relating to the all EN H s, 
Manstacture, Distribution and Use of CoalGas, | All eee af which we have Jn operation, equipped with the 
FIRE BRICK and FIRE CLAY SPECIALTIES. | ree Sears for SUPERIOR QUALITY and EFFICIENCY. 
akan” ee Se — er have . cry oh 
Ground Fire Clay, Firo Sand and Cround | a Sr benches of Incined Rejerts, MA TURED and 
Fire Brick in Barrels and Bulk. | ERECTED by us. 
20> | For Sale by WALDO BROS., 102 MILE 87., BOSTON, MASS,, 
SOLE MANUFACTURERS OF THE 





LARGE FACILITIES—Correspondence Solicited. 
RAIL and WATER CONNECTIONS to ALL POINTS. 


FLEMMING GENERATOR GAS FURNACE A. M. CALLENDER & CO., 42 Pine Street, New York City. Agonts for Now England States. 








TE SOT ee 





L.c.HAMLINK,PREsS. AUGUST COURT,SEcy. 


GAS BENCH CONSTRUCTION C0) 


__LINMAR BUILDING __ST.LOUIS.MO.  § 








BENCH FILLINGS, “gia 


= 


WATER GAS | ( 
LININGS. = 








a 
al 


~ MISSOURI FIRE BRICK 0, re 


——— MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are the Exclusive oe or the Mitchell Patent Benches, Constructed with Half or “Ad City Office: 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 











JOHN DELL, 
President and General Manager. 








Mitchell is the Original Coal Firing Bench. We also Erect Plain Benches with One to Six 411 Olive Street, 


to —— 
Retorts. - our CORRESPONDENCE 18 RESPECTFULLY SOLICITED. Continental Bank, 


= 














Newbigging’s Handbook for Gas Engineers and Managers, «x. ccssoses sc, 2 pines. 3, v. city, 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 


Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


pp Cr. A. BRON DER, 1s. 


Contracting Bnigeginecer and Builder, 
229 BROADWAY, NEW YoReEz. 


Taal] CONNELLY IRON SPONGE AND COVERKOR 60. 


Automatic, Balance, High Pressure and Service Governors, 




















Unison Telemetric Pressure Gauge, 


Iron Sponge, Purifying Material for Gas Purification, Jones Jet Photometers, 
. Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Wide Experience in High Pressure Installation and Extension. 








395 Broadway, New York City. 
295 West 22d Street, Chicago, Ills. 











THE DISTRIBUTION OF GAS, 


By WALTER HOLE, C.E., 
Superintendent of the City of Iheeds Gas Mains and Distribution Dept. 
THE MOST COMPLETE WORK ON THE DISTRIBUTION OF CAS EVER PUBLISHED. 
PROFUSELY ILLUSTRATED. 
DEALING IN A COMPREHENSIVE MANNER WITH THE PROBLEMS AND PRACTICE OF 


GAS DISTRIBUTION UNDER HIGH AND LOW PRESSURES, FROM THE GASHOLDER 
TO THE CONSUMER, WITH A CHAPTER ON FUSION AND ELECTROLYSIS. 








PRICE, $5. For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 


1907 DIRECTORY 1907 | 


OF AMERICAN GAS COMPANTES. 








Price = cm oa = al - $5.00. 


A. M. CALLENDER & CO., 42 Pine Street, New York City 


eas 5 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


OCEAN MINE YOUGHIOGHENY GAS COAL, 
OLD KENTUCKY SHALE AND 0. K. BOGHEAD. 


BERWIND-WHITE COAL MINING COMPANY'S 
iF Ocean Westmoreland Gas Coal. 























Offices ms ; STRIGTLY High Cope, oi 550i 
x d. 
Washington Building, New York. a ee 

Betz Building, Philadelphia. 


Heavy Steaming. . 
A. C. M. AZOY, General Agent, 1 Broadway, New York. 


POTOnneT ren rnonnonnees. - 
) EVAPRTIALENE | MM“ asounc'sisrens 


Siu.) toe 
3 



























‘ Cheap and Efficient. Views of the Globe-Wernicke 
: othe anaes Co.’s | geod house, A iy 5 
t . t achinery. n apron carrier takes 
fg For Use In Works, deal * sn to feeding hesper obi loads 
2 Mains and Service the swivel buckets. 

Pipes. Shipped in 

100-gallon Drums. Bulletins B and C mailed free with Catalogs on ELEVATING, 

CONVEYING, CRUSHING, SCREENING, DRILL- 
Semet-Solvay Co, ‘ING, MINING MACHINERY. 
J The JTBFFHREY MANUFACTURING CO., 
‘ Syrachse, N. Y, COLUMBUS, OHIO, U. S. A. 
~ New York. St. Louis. oston. Knoxville. Montreal. Canada. 
ef Ubdddddd Chicago. Pittsburgh. Philadelphia. arleston, W. Va. 
: 








ISAAC C. BAXTER, President. ESTABLISHED 1864. PETER YOUNG, Secretary and Treasurer 


LocxpoR? starr, ra. JAMES GARDNER, J R., CO., eee nena 


JAMES GARDNER, JR,, CO., Bolivar, Pa. 
Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 
GAS ANALYST’S MANUAL, By JAQUES IBADY. Price, $6.50. For Sale by 


A. M. Callender & Co., 42 Pine &t., N. Y. City. 











SS in 
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KELLER ADJUSTABLE | ewe .mccusoven, 0 Anuws, Gnas. F.Gonenatin | Hur Waanron, .D. Nonna, 
COKE CRUSHER, me ogy pamnaong 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 


Columbus, Ind. 
Oorrespondence Solicited. 


PATRICK GOODMAN, 


CONTRACTOR, 


257-263 East 133d St., 
NEW YORK CITY. 


—— so 








"PHONE, 2583 MELROSE. 





PIPE WORK A SPECIALTY. 
WATER, GAS. DRAINACE.@ 








THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
Plants. 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., Hast, Toronto, Canada. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHoBIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WASeINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila,, Pa. 


ngland and the 











BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 
Artificial and Natural Gas 


GAS PROPERTIES PURCHASED. 





OFFICE : WAYNE COUNTY BANK BUILDING, 


| JOHN CABOT, osc 
VA SyUS SS OOOO: 





Mains Furnished and Lald. | 


GEO. D. CABOT, Secretary. 





4s LAGE 
1412-1428 Adams ‘anak, Sebehen, N. 3 


PURIFIER AND SCRUBBER TRAYS 


OF ALL 
Church’s Patent Trays. 
Reversible ; Strongest ; [ost Easily Repaired. 
Special Trays for Iron Oxide. 


e also Supply the Cheapest and Strongest 


mend Mic Reversible Bolted Trays. 























GAS 





~ pyvennnysponnnnoveonnonsonnon: ennvnnopngnnnnnpnn ennnepongenst9n” 


ANALYST’S MANUAL, 


By JAQUES ABAD Y, M. Inst. Mech. EF. 
(Incorporating F. W. Hartley’s “ Gas Analyst's Manual” and “Gas Measurement.”) 
Ninety-three INustrations and Nine Folding Plates. 


Bound in Handsome Half Leather. Price, $6.50, 


For Saleby A. M. CALLENDER & Co., 42 Pine St., New York City. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 











Correspondence Solicited 





GAS OIL. 











26 Broadway. New York City. 
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DAVIS & FARNUM MBG. Co.. 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 























Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Come 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 














H. M. BYLLESBY & COMPANY 


(INCORPORATED), 


GAS ENGINEERS, 


DESICN, CONSTRUCT AND OPERATE 
COMPLETE COAL, WATER AND CRUDE OIL CAS PLANTS. 


EXAMINATIONS AND REPORTS. 


AMERICAN TRUST BUILDING 








CHICACO. 
Oklahoma City, Okla. Mobile, Ala. San Diego, Cal. 
| ALEX. C. HUMPHREYS, M.E., M. Inst.C.€. ARTHUR G. GLASGOW, M.E., M. Inst. C.E. 


QUINTARD IRON WORKS, 
N. F. PALMER, [UMPHREYS & (JLASGOW, 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 


MANUFACTURERS OF 


BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
GAS APPARATUS. goer ae 
New York. England. 


Complete Works Erected. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 











pare Rr GAS AND ELECTRICITY PLANT. 
COMPLETE EXAMINATIONS MADE. ° 
FREDERICK W. FLOYD, Bngineer. PROPERTIES PURCHASED. 








ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 


By F. B. WRIGHT. 
A NEB W AMERICAN BOO EF. 








CONTENTS. 
Chapter 1. Alcohol, its various forms and sources. Chapter 6. Alcohol from Grain. 
“ 2. Mashing, cooling and fermentation in general. ~* 7. Alcohol from Beets. 
es 3. Distillation, simple forms of stills, the production of ” 8. Alcohol from Sorghum and Molasses. 
Alcohol from wine. * 9. De-natured Alcohol and its Commercial uses. 
- 4. Malting. “ 10. Alcoholometry. Index. 
“ 5. Alcohol from Potatoes, mashing, fermentation, distil- 
lations, Continuous stills. Fully Illustrated with Original Drawings of Necessary Apparatus. 


PRICE, S1. ‘For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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Bartlett, Hayward & Company, 


Baltimore, Md. 100 Broadway, New York. 


GASHOLDERS, 
Coal and Water Gas Plants, 











KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING 8 PURIFYING APPARATUS. 


Street Specials and Valves. 


/ fy . : bd S - a = artes 
: Sea ‘ rae so Les a ae aie s os fete be 5 : = 
seuentetshehn addn cnn theatinbleh-* epee dh aciined ae ain innate Senate : i : poems Yer anes es Sotheetienaioanaaenad = oo oe eaeeeee eee : + eos + eee ~ ees ——-——-_-- - ae 


ADDRESS: 


~ KERR MURRAY MANUFACTURING COMPANY, ‘"°?it"" 
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R. D. WOOD & CO. 


] 
4200 CBHBSTN UT ST. PHILA DELPAITIA., 


MANUFACTURERS OF 


& BUILDERS OF 


Cast lron Pipe.| Gasholders. 


HEAVY LOAM CASTINGS, Single or Multiple Lifts, with or without Metal Tanks 


Dunham Specials, 





PURIFIERS, CONDENSERS, 





Hydraulic Work SCRUBBERS, BENCH WORK. 


LAMP POSTS, VALVES, ETC., 


Cutler’s Patent Freezing Preventer for 





Gas Power Plants with Producers. Holder Cups. 











Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 


The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of operang. They are made of the —— dimensions: 

















WEB ccccccdescecs ccccccee ls inches ‘10 inches hei inches 16 inches |20 inches les inches ‘30 inches | 36 inches 
Diameter of flanges. . {13 inches lie inches 


Face to face of flange... a inches 























| a 
18 inches |224% inches |27 inches lst inches |31% inches | 44 inches 











ad bd inches |13 inches |14 inchens {17 inches |2) inches 21 inches | 23% inches 
| 





For o- and other information, apply to 


THE CONTINENTAL IRON WORKS, 
Apna 4 NEW YORK (BOROUGH OF BROOKLYN). 








FRANK D. MOSES 


Telephone, 1503-D 


UOnStTUcting 


3 Telephone, 1503-D 
TRENTON, N. J., 


Englnee and Gontractor. 


Estimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


_—_CORRESPOMDIENCE SOoLrICrTtED._..=. 














i D SERVICE LAYING 
GEROULD'S IMPROVED RETORT CEMENT. MAIN AN : 
— con Sabing up all b Dinte,ifning Plast Gas and wate ies about to lay new mains or services will find it useful to 
pieces, making and water companies a y 
foray ad cepotan., Pu Same nay tostics. | ommunicate with us. Our gangs are experienced and our plant is completely equipped 
ino oe oan) Pa ands, at 6 cents} "p sani for street main and service laying in all branches. These are our specialties. We are ina 
Sie : 4 ce position to quote prices which will attract the attention of the economical manager. 
Cc. L. GEROULD, Gas Company Ieferences. Correspondence Solicited. 
1200 Bank fr Savings Blig., Pittsburgh, Pa. 





Caeghees, memes SULLIVAN BROS,, Flushing, N. Y, 
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=: WE DESIRE TO EXTEND TO OUR CUSTOMERS AND FRIENDS ; 
A MERRY CHRISTMAS AND 
A PROSPEROUS NEW YEAR. = 
“ 
Che Stacey Manufacturing Co. = 
+ CAS ENCINEERS AND BUILDERS. : 
: LET OPEEOE, «= - = 619 BAdy Bt. Sam Sarasmumianeen. elaek. t 
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RITER-CONLEY COMPANY. 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Siacks, 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL GFFICE: Pittsburgh, Pa. EASTERN OFFICE: (11 Broadway, New York City. 


AMERICAN GAS ENGINEERING PRACTICE, 


A HANDBOOK FOR ALL ENGAGED IN THE INDUSTRY, 
Comprising Many Details Not Heretofore Published, 


By M. NISBET LATTA, C.E., 


PART I: WATER GAS MANUFACTURE. The Generator. The Carburetter. The Superheater. Wash Box and Tar. Scrubbers 
Condensers. Purifiers. Exhausters. Station Meters. Holders. Details of Works’ Operation. 


« IL GAS DISTRIBUTION. Naphthaline. Mains. Services, Consumers’ Meters. Pressure. House Piping. Appliances 


“ TII. GENERAL TECHNICAL DATA. Properties of Gases. Steam. Mathematical Tables. Conversion Factors. Pipe and 
Miscellaneous Data. 











FPrice, 834.50. For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 


Newbigoing $s Handbook for Gas-EnOIMeers all Managers, 


PRICH, $6.50. 








oe 








| A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel TankEs. 





Oil Storage Tanks, Water Tanks, Ete. 


NTE 








ESTIMATES CHEERFULLY FURNISHED. 


CORRESPONDENCE SOLICITED. 














Capacity of Holder, 600,000 cu. ft. 


of East New York. The contract was completed and the 


ift Holder and Stee! Tank was received by the Logan Iron Works 


rh. 


PD 0 
, 


Holder was in actual use in 90 days from receipt of order. 


from the Union Gas Light Company, 


The order for this Tripie-!. 


7 LOGAN IRON WORKS, 


Brooklyn, N. Ye 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Compiete, with Steel Tanks. 








“$6>| | BENCHES, SCRUBBERS. 
wt CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





Contractors for 
Complete Works 








FPREDERIC EGNER, ‘rievo’s ANALYSIS FOR THE YEAR !906. 
Gas mt eer, | 


An Analysis of the Principal Gas Undertakings in 
England, Scotland and Treland; being the 38th year 
of publication. Compiled and arranged by JOHN W. | 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $6. For Sale by 


| A. M. CALLENDER & CO., 42 Pine St., New York City. 


ertoensidanneaiiaeica. 
Row, oF CODES aneuel value eS amiaans 
ef proposed or patented 


nna eee 


edititehiinaitaes| 
works; 


I 


SREP SOT IIe 


For Students in Gas Manufacture, 


ELEMENTARY, ADVANCED AND CONSTRUCTIONAL. 


__—__——— 








Three Volumes. Price, $1.50each. For Sale by 
& M. Callender & Co., 
42 Pine Street, New York City. 
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D. McDONALD & GQO,, 


SrteVOUT BROADWAY, ALBANY, N._Y., 


MANUPACTURERS OF 


DRY GAS METERS, STATION METERS, PREPAYMENT 
METERS, METER PROVERS AND GAUGES. 


THE GLOVER PREPAYMENT METER, 


Simple, Strong, Satisfactory. 


THE HINMAN STATION METER DRUM, 


The greatest advance that has been made in 20 
years in the ACCURATE and ECONOMICAL 
measurement of gas in large quantities. :: :: 














NEW YORK OFFICE: ALBANY OFFICE: CHICACO OFFICE: 
561 West 47th Street. 991 Broadway. Jefferson and Monroe Streets. 








BEFORE YOU DECIDE 


To place your contract for meters send for catalogue and prices of 


WESTINGHOUSE DRY GAS METERS 


Ordinary Capacity 
Large Capacity 
Prepayment 


A careful examination and thorough test in actual service will demonstrate their 
superiority. 


PITTSBURG METER CO. 
East Pittsburg, Pa. 
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NATHANIEL TUFTS METER COMPANY, 


4035 Com mercial St. Boston, Mass. 


PREPAYMENT GAS METERS, 
WET AND DRY GAS METERS, STATION METERS, ETC. 


REPAIRING OF ALL MAKES OF METERS, AND 
FITTED WITH OUR PREPAYMENT ATTACHMENT. 


MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 1307 Railway Exchange. 

















CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALG REPAIR WORE. 





“Have you Seen our Complaint Meter?” 











WHEN YOU SEND REPAIRS TO US 


They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Straight-reading only. Good job. Good time. Good 


peove: Wie S- CEYSTONE METER CO., Royersford, Pa 








JUDICIOUS ECONOMY IS EFFECTED 


BY USING 


O-L. IMPROVED GAS METERS. 


LOW SPEED, LARGE DIAPHRAGMS, 
STRONGER CONSTRUCTION. 
LARGER CAPACITY. 


FITTED WITH 


THE NEW YCRK PREPAYMENT ATTACHMENT. 
STEEL BOX AND CABINET LOCK. :: :: 


NEW YORK IMPROVED METER C0., 306-310 East 47th St, Hew Yor City. 
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AMERICAN METER CO., 


NEW YORK, sr. Lovis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


HMstablished i8s4s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 











Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED ____... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS, 


Special Attention given to Repairing METERS of all Makes. 




















FACTORY AT ERI, PA. 


GO DETROIT METER COMPANY, 


DETROIT, MICH. 


GAS METERS. % METER PROVERS. % METER REPAIRING. 











| The Quality and Weight of our Materials and Excellence of Workmanship enable us 
eee | to claim for Detroit Meters GREATER DURABILITY, more ACCURATE REGISTRATION 
q and probability of FEWER REPAIRS. 


Prompt Shipments guaranteed by Rail or Lake, saving time and freight expense to 
Western buyers. 











i Samah | 
meee”) =6We make a specialty of TINNING AND GALVANIZING Cast and Wrought 
a Iron Work for Gas Companies, 
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STERN OFFICE NEW YORM CIT Yoe|( © )| -ORSPRRMSORFCE GAN FRANCISCO. | 


8 FOOT 6 INCH EXTENDED CARBURETTER-SUPERHEATER WATER GAS 
| APPARATUS. 


FLOOR SPACE REQUIRED, INCLUDING ELE- 
VATED COKE HOPPER, 19 FEET BY 60 FEET. 


CAPACITY, 950,000 CUBIC FEET PER DIEM. 


CONTRACTORS Ht AND +) BUILDERS 


rae pie | aca a 
EVERY THING 4 roa, | GAS PLANT 





